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(54) [Title of the Invention] Printing apparatus and interrupt control 
method in the printing apparatus 
(57) [Abstract] 

[Object] To provide a printing apparatus and an interrupt control 
method in the printing apparatus, which prevent frequent use of 
interrupt printing by imposing limits on a user who executes the 
interrupt printing and on the number of pages, and determine whether 
the interrupt printing is immediately executed or delayed until 
the end of a job in accordance with a printing condition at the 
time point in response to an interrupt printing instruction to enable 
realizing efficient interrupt printing throughout a system, 

[Solving Means] LBP includes a CPU 208 which performs control such 
that. an interrupt is not allowed for a job in which a predetermined 
number of pages have not been printed yet and for a job which does 
not include a predetermined number of pages to be printed; and an 
interrupt is not allowed for a job for which stapling is specified, 
until a process of stapling-target pages is finished. 



[Scope of Claims] 

[Claim 1] A printing apparatus for processing print data sent from 
a host processor on a job basis, characterized by comprising: 

interrupting means for stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and 

interrupt limiting means for limiting an interrupt. 
[Claim 2] The print ing apparatus according to claim 1 , characterized 
in that the interrupt limit ingmeans limits the interrupt inaccordance 
with a password. 

[Claims] The printing apparatus according to claim 2, characterized 
in that the host processor can issue an instruction to execute the 
interrupt or enter the password. 

[Claim 4] The printing apparatus according to any one of claims 
1 to 3, characterized in that the interrupt limiting means limits 
the interrupt in accordance with the number of interrupt printing 
pages . 

[Claims] The printing apparatus according to claim 4 , characterized 
in that the host processor can issue an instruction to execute the 
interrupt or enter the number of interrupt printing pages. 

[Claim 6] A printing apparatus for processing print data sent from 
a host processor on a job basis, characterized by comprising: 

interrupting means for stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and 

interrupt determining means for determining an interrupt 
timing . 



[Claim?] The printing apparatus according to claim 6 , characterized 
in that the interrupt determining means determines whether to stop 
the job in execution and cause another job to interrupt the job 
in execution, or to continue the job in execution until its end 
and then insert another job. 

[Claim 8] The printing apparatus according to claim 6 or 7, 
characterized in that the interrupt determining means has a function 
of counting the number of remaining pages of the job in execution, 
and if the number of remaining pages is smaller than a preset value, 
the interruption by another job is prohibited until the completion 
of the job. 

[Claim 9] The printing apparatus according to claim 6 or 7, 
characterized in that the interrupt determining means has a function 
of counting the number of printed pages of the job in execution, 
and if the number of printed pages is smaller than a preset value, 
the interruption by another job is prohibited until the completion 
of the job. 

[Claim 10] The printing apparatus according to any one of claims 
6 to9, characterizedinthat the interrupt determiningmeans prohibits 
the interruption by another job until the completion of a process 
for stapling-target pages when stapling is specified for the job 
in execution. 

[Claim 11] A printing apparatus for processing print data sent from 
a host processor on a job basis, characterized by comprising: 

interrupting means for stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and 



separating means for separating the output of the interrupted 
job from the output of the interrupt job. 

[Claiml2] Theprintingapparatusaccordingtoclaimll, characterized 
in that the separating means separates the outputs of the two jobs 
by switching an output destination where the interrupt job is going 
to be output from an output destination where the interrupted job 
is output. 

[Claiml3] Theprintingapparatusaccordingtoclaimll , characterized 
in that the separating means has a function of promoting removal 
of the output of the interrupt job at the completion of the interrupt 
job . 

[Claim 14] A printing apparatus for processing print data sent from 
a host processor on a job basis, characterized by comprising: 

interrupting means for stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and 

notif icationcontrollingmeans f ornotifying, during execution 
of the interrupt job, that the interrupt job is being executed. 
[ClaimlB] The printing apparatus according to claim 14 , characterized 
in that the notif icationcontrollingmeans notif ies that the interrupt 
job is being executed through display or sounds. 
[Claim 16] A printing apparatus for processing print data sent from 
a host processor on a job basis, characterized by comprising: 

interrupting means for stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and 

detecting means for detecting occurrence of an interrupt factor 



during the execution of a job. 

[ClaimlV] Theprintingapparatusaccordingtoclaiml6, characterized 
in that thedetectingmeansnotif ies the host processor , whendetecting 
the occurrence of the interrupt factor during the execution of the 
job, of a kind of the interrupt factor. 

[Claim 18] An interrupt control method in a printing apparatus for 
processing print data sent from a host processor on a job basis, 
characterized by comprising: 

an interrupting step of stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and 

an interrupt limiting step of limiting an interrupt. 

[Claim 19] The interrupt control method in a printing apparatus 
according to claim 18, characterized in that the interrupt limiting 
step includes limiting the interrupt in accordance with a password. 

[Claim 20] The interrupt control method in a printing apparatus 
according to claim 19, characterized in that the host processor 
can issue an instruct ion to execute the interrupt or enter thepassword. 

[Claim 21] The interrupt control method in a printing apparatus 
according to any one of claims 18 to 20, characterized in that the 
interrupt limiting step includes limiting the interrupt in accordance 
with the number of interrupt printing pages. 

[Claim 22] The interrupt control method in a printing apparatus 
according to claim 21, characterized in that the host processor 
can issue an instruction to execute the interrupt or enter the number 
of interrupt printing pages. 

[Claim 23] An interrupt control method in a printing apparatus for 



processing print data sent from a host processor on a job basis, 
characterized by comprising: 

an job interrupting step of stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and 

an interrupt determining step of determining an interrupt 
timing. 

[Claim 24] The interrupt control method in a printing apparatus 
according toclaim23 , characterized in that the interrupt determining 
step includes determining whether to stop the job in execution and 
cause another job to interrupt the job in execution, or to continue 
the job in execution until its end and then cause another job to 
interrupt the job in execution. 

[Claim 25] The interrupt control method in a printing apparatus 
according to claim 23 or 24, characterized in that in the interrupt 
determining step, a function of counting the number of remaining 
pages of the job in execution is provided, and if the number of 
remaining pages is smaller than a preset value, the interruption 
by another job is prohibited until the completion of the job. 

[Claim 26] The interrupt control method in a printing apparatus 
according to claim 23 or 24, characterized in that in the interrupt 
determining step, a function of counting the number of printed pages 
of the job in execution is provided, and if the number of printed 
pages is smaller than a preset value, the interruption by another 
job is prohibited until the completion of the job. 

[Claim 27] The interrupt control method in a printing apparatus 
according to any one of claims 23 to 26, characterized in that the 



it 



interrupt determining step includes prohibiting the interruption 
by another job until the completion of a process for stapling- target 
pages when stapling is specified for the job in execution. 
[Claim 28] An interrupt control method in a printing apparatus for 
processing print data sent from a host processor on a job basis, 
characterized by comprising: 

an interrupting step of stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and 

a separating step of separating the output of the interrupted 
job from the output of the interrupt job, 

[Claim 29] The interrupt control method in a printing apparatus 
according to claim 28, characterized in that the separating step 
includes separating the outputs of the two jobs by switching an 
output destination where the interrupt job is going to be output 
from an output destination where the interrupted job is output, 

[Claim 30] The interrupt control method in a printing apparatus 
according to claim 28, characterized in that in the separating step, 
a function of promoting removal of the output of the interrupt job 
at the completion of the interrupt job is provided. 

[Claim 31] An interrupt control method in a printing apparatus for 
processing print data sent from a host processor on a job basis, 
characterized by comprising: 

an interrupting step of stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and 

anotifyingstepof notifying, during execution of the interrupt 



job, that the interrupt job is being executed. 

[Claim 32] The interrupt control method in a printing apparatus 
according to claim 31, characterized in that the notifying step 
includes notifying that the interrupt job is being executed through 
display or sounds. 

[Claim 3 3] An interrupt control method in a printing apparatus for 
processing print data sent from a host processor on a job basis, 
characterized by comprising: 

an interrupting step of stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and 

a detecting 3tep of detecting occurrence of an interrupt factor 
during the execution of a job. 

[Claim 34] The interrupt control method in a printing apparatus 
according to claim 33, characterized in that the detecting step 
includes notifying the host processor, when detecting the occurrence 
of the interrupt factor during the execution of the job, of a ]cind 
of the interrupt factor. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field towhichthe Inventionbelongs] Thepresent invention 
relates to a printing apparatus in which print data is spooled on 
a job basis to be processed and an interrupt control method in the 
printing apparatus, and more particularly to a printing apparatus 
suitable for connecting to a networ]^: to be used by plural users 
and an interrupt control method in the printing apparatus. 
[0002] 



[Prior Art] In a conventional printing apparatus, printing jobs 
are processedbased on a spool order , Thus , once a user start s print ing 
a document having a large number of pages, it is impossible to cope 
with an urgent document to be printed. In order to cope with such 
a situation, interrupt printing has been proposed in which the job 
in execution is temporarily stopped to process another job by means 
of causing the job to interrupt the job in execution. 
[0003] 

[Problems to be solved by the Invention] However, the above-mentioned 
conventional technique has the following problems. Specifically, 
in the conventional interrupt printing, in which the job in execution 
is temporarily stopped to process another job by means of causing 
another job to interrupt the job in execution, if the interrupt 
printing is frequently executed, a usual printing job which is not 
an interrupt printing job is hardly executed, malcing it impossible 
to maintain the orderly printing environment. 

[0004] Further, the above-mentioned interrupt printing has a problem 
in that different jobs which should be separately delivered are 
delivered in a mixed manner. For example, when a document of 1, 000 
pages is printed, one or more interrupt printing documents may be 
mixed therein, so it needs to checlc all printed pages after printing. 
[0005] Further, when the job in execution is stopped to process 
another job by means of causing the job to interrupt the job in 
execution, the entire process efficiency is generally decreased, 
compared with a case in which another job is processed after the 
job in execution is completed. For example, when the job in execution 
has several pages left or when the job has originally a small number 



of pages, the printing process is continued. It is more efficient 
in many cases that the printing process is continued and an interrupt 
job is processed after the end of the printing job than a case in 
which the printing job is stopped and another job is caused to interrupt 
the printing job. 

[0006] In view of the above-mentioned circumstances, the present 
invention has been made, and has a first object to provide a printing 
apparatus and an interrupt control method in the printing apparatus, 
which are capable of realizing efficient interrupt printing in the 
entire system, in which limitations are provided for users who execute 
interrupt printing and for the number of pages to avoid the overuse 
of interrupt printing, and furthermore, when interrupt printing 
is instructed, it is determined based on the process status of printing 
at the time point whether the interrupt printing is immediately 
executed or the interrupt printing is delayed until the end of the 
job in execution. 

[0007] Further, in view of the above-mentioned circumstances, the 
present invention has been made, and has a second object to provide 
a printing apparatus and an interrupt control method in the printing 
apparatus, which are capable of eliminating a sorting taslc after 
printing, bypreventing a mixture of output sheets even when interrupt 
printing is executed during a job in execution. 

[0008] Further, in view of the above-mentioned circumstances, the 
present invention has been made, and has a third object to provide 
a printing apparatus and an interrupt control method in the printing 
apparatus, in which at a time of occurrence of error, a message 
to that effect is displayed on display means of a host processor 



so that the operator can immediately cope with the error particularly 
when printing an urgent document such as an interrupt printing 
document . 
[0009] 

[Means for solving the Problem] In order to attain the above-mentioned 
object, according to the invention as claimed in claim 1 of the 
present invention, a printing apparatus for processing print data 
sent f roma host processor on a job basis is characterizedby including : 
interrupting means for stopping a job in execution and processing 
another by means of causing the job to interrupt the job in execution; 
and interrupt limiting means for limiting an interrupt. 
[0010] In order to attain the above-mentioned object, the invention 
as claimed in claim 2 of the present invention is characterized 
in that the interrupt limitingmeans limits the interrupt inaccordance 
with a password. 

[0011] In order to attain the above-mentioned object, the invention 
as claimed in claim 3 of the present invention is characterized 
in that the host processor can issue an instruction to execute the 
interrupt or enter the password. 

[0012] In order to attain the above-mentioned object, the invention 
as claimed in claim 4 of the present invention is characterized 
in that the interrupt limitingmeans limits the interrupt inaccordance 
with the number of interrupt printing pages. 

[0013] In order to attain the above-mentioned object, the invention 
as claimed in claim 5 of the present invention is characterized 
in that the host processor can issue an instruction to execute the 
interrupt or enter the number of interrupt printing pages. 



[0014] In order to attain the above-mentioned object, according 
to the invention as claimed in claim 6 of the present invention, 
a printing apparatus for processing print data sent from a host 
processor on a job basis is characterized by including : interrupting 
means for interrupting a job in execution and inserting another 
job to continue a processing; and interrupt determining means for 
determining an interrupt timing, 

[0015] In order to attain the above-mentioned object, the invention 
as claimed in claim 7 of the present invention is characterized 
in that the interrupt determining means determines whether to stop 
the job in execution and cause another job to interrupt the job 
in execution or to continue the job in execution until its end and 
then insert another job. 

[0016] In order to attain the above-mentioned object, the invention 
as claimed in claim 8 of the present invention is characterized 
in that the interrupt determining means has a function of counting 
the number of remaining pages of the job in execution, and if the 
number of remaining pages is smaller than a preset value, the 
interruption by another job is prohibited until the completion of 
the job. 

[0017] In order to attain the above-mentioned object, the invention 
as claimed in claim 9 of the present invention is characterized 
in that the interrupt determining means has a function of counting 
the number of printed pages of the job in execution, and if the 
numberof printedpages is smaller thanapreset value, the interrupt ion 
by another job is prohibited until the completion of the job. 
[0018] In order to attain the above-mentioned object, the invention 



as claimed in claim 10 of the present invention is characterized 
in that the interrupt determining means prohibits the interruption 
by another job until the completion of a process for stapling-target 
pages when stapling is specified for the job in execution. 
[0019] In order to attain the above-mentioned object, according 
to the invention as claimed in claim 11 of the present invention, 
a printing apparatus for processing print data sent from a host 
processor on a job basis is characterized by including: interrupting 
means for interrupting a job in execution and inserting another 
job to continue a processing; and separating means for separating 
the output of the interrupted job from the output of the interrupt 
job. 

[0020] In order to attain the above-mentioned object, the invention 
as claimed in claim 12 of the present invention is characterized 
in that the separating means separates the outputs of the two jobs 
by switching an output destination where the interrupt job is going 
to be output from an output destination where the interrupted job 
is output . 

[0021] In order to attain the above-mentioned object, the invention 
as claimed in claim 13 of the present invention is characterized 
in that the separating means has a function of promoting removal 
of output sheets of the interrupt j ob at the complet ion of the interrupt 
job. 

[0022] In order to attain the above-mentioned object, according 
to the invention as claimed in claim 14 of the present invention, 
a printing apparatus for processing print data sent from a host 
processor on a job basis is characterized by including : interrupting 



means for interrupting a job in execution and inserting another 
job to continue a processing; and notification controlling means 
for notifying, during execution of the interrupt job, that the 
interrupt job is being executed. 

[0023] In order to attain the above-mentioned object, the invention 
as claimed in claim 15 of the present invention is characterized 
in that the notificationcontrollingmeans notifies that the interrupt 
job is being executed through display, sounds, or the like. 
[0024] In order to attain the above-mentioned object, according 
to the invention as claimed in claim 5 of the present invention, 
a printing apparatus for processing print data sent from a host 
processor on a job basis is characterized by including: interrupting 
means for interrupting a job in execution and inserting another 
job to continue a processing; and detecting means for detecting 
occurrence of an interrupt factor during the execution of a job, 
[0025] In order to attain the above-mentioned object, the invention 
as claimed in claim 17 of the present invention is characterized 
in that the detect ingmeans not i f ies the host processor , when detect ing 
the occurrence of the interrupt factor during the execution of the 
job, of a Icind of the interrupt factor. 

[0026] In order to attain the above-mentioned object, according 
to the invention as claimed in claim 18 of the present invention, 
an interrupt control method in a printing apparatus for processing 
print data sent from a host processor on a job basis is characterized 
by including: an interrupting step of interrupting a job in execution 
and inserting another job to continue a processing; and an interrupt 
limiting step of limiting an interrupt. 



[0027] In order to attain the above-mentioned object, the invention 
as claimed in claim 19 of the present invention is characterized 
in that the interrupt limiting step includes limiting the interrupt 
in accordance with a password. 

[0028] In order to attain the above-mentioned object, the invention 
as claimed in claim 20 of the present invention is characterized 
in that the host processor can issue an instruction to execute the 
interrupt or enter the password. 

[0029] In order to attain the above-mentioned object, the invention 
as claimed in claim 21 of the present invention is characterized 
in that the interrupt limiting step includes limiting the interrupt 
in accordance with the number of interrupt printing pages. 
[0030] In order to attain the above-mentioned object, the invention 
as claimed in claim 22 of the present invention is characterized 
in that the host processor can issue an instruction to execute the 
interrupt or enter the number of interrupt printing pages. 
[0031] In order to attain the above-mentioned object, according 
to the invention as claimed in claim 23 of the present invention, 
an interrupt control method in a printing apparatus for processing 
print data sent from a host processor on a job basis is characterized 
by including: an job interrupting step of interrupting a job in 
execution and inserting another job to continue a processing; and 
an interrupt determining step of determining an interrupt timing. 
[0032] In order to attain the above-mentioned object, the invention 
as claimed in claim 24 of the present invention is characterized 
in that the interrupt determining step includes determining whether 
to stop the job in execution and cause another job to interrupt 



the job in execution or to continue the job in execution until its 
end and then insert another job. 

[0033] In order to attain the above-mentioned object, the invention 
as claimed in claim 25 of the present invention is characterized 
in that in the interrupt determining step, a function of counting 
the number of remaining pages of the job in execution is provided, 
and if the number of remaining pages is smaller than a preset value, 
the interruption by another job is prohibited until the completion 
of the job. 

[0034] In order to attain the above-mentioned object, the invention 
as claimed in claim 26 of the present invention is characterized 
in that in the interrupt determining step, a function of counting 
the number of printed pages of the job in execution is provided, 
and if the number of printed pages is smaller than a preset value, 
the interruption by another job is prohibited until the completion 
of the job in execution. 

[0035] In order to attain the above-mentioned object, the invention 
as claimed in claim 27 of the present invention is characterized 
in that the interrupt determining step includes prohibiting the 
interruption by another job until the completion of a process for 
stapling-target pages when stapling is specified for the job in 
execution . 

[0036] In order to attain the above-mentioned object, according 
to the invention as claimed in claim 28 of the present invention, 
an interrupt control method in a printing apparatus for processing 
print data sent from a host processor on a job basis is characterized 
by including: an interrupting step of interrupting a job in execution 



and inserting another job to continue a processing; and a separating 
step of separating the output of the interrupted job from the output 
of the interrupt job. 

[0037] In order to attain the above-mentioned object, the invention 
as claimed in claim 29 of the present invention is characterized 
in that the separating step includes separating the outputs of the 
two jobs by switching an output destination where the interrupt 
job is going to be output from an output destination where the 
interrupted job has been output. 

[0038] In order to attain the above-mentioned object, the invention 
as claimed in claim 30 of the present invention is characterized 
in that in the separating step, a function of promoting removal 
of output papers of the interrupt j ob at the complet ion of the interrupt 
job is provided. 

[0039] In order to attain the above-mentioned object, according 
to the invention as claimed in claim 31 of the present invention, 
an interrupt control method in a printing apparatus for processing 
print data sent from a host processor on a job basis is characterized 
by including: an interrupting step of interrupting a job in execution 
and inserting another job to continue a processing; and a notifying 
step of notifying, during execution of the interrupt job, that the 
interrupt job is being executed. 

[0040] In order to attain the above-mentioned object, the invention 
as claimed in claim 32 of the present invention is characterized 
in that the notifying step includes notifying, during execution 
of the interrupt job, that the interrupt job is being executed through 
display or sounds. 



[0041] In order to attain the above-mentioned object, according 
to the invention as claimed in claim 33 of the present invention, 
an interrupt control method in a printing apparatus for processing 
print data sent from a host processor on a job basis is characterized 
by including: an interrupting step of interrupting a job in execution 
and inserting another job to continue a processing; and a detecting 
step of detecting occurrence of an interrupt factor during the 
execution of a job. 

[0042] In order to attain the above-mentioned object, the invention 
as claimed in claim 34 of the present invention is characterized 
in that the detecting step includes notifying the host processor, 
when detecting the occurrence of the interrupt factor during the 
execution of the job, of a Jcind of the interrupt factor. 
[0043] 

[Embodiment Modes of the Invention] Hereinafter, embodiments of 
the present invention will be described based on the drawings. 

[0044] [1] First Embodiment 

Before describing a configuration of a first embodiment of 
the present invention, a laser beam printer (hereinafter, referred 
to as an LBP) is taJcen as an example of printing apparatuses to 
which the first embodiment and second and third embodiments to be 
described later of the present invention are suitably applied, and 
the configuration thereof will be described with reference to Fig. 
2 . Note that the present invention is not limited to the laser beam 
printer, but can be applied to printers applying other printing 
systems: various printers such as liquid crystal shutter printers, 
LED printers, inJc jet printers, thermal transfer printers , thermal 



printers, and dot matrix printers. 

[0045] Fig. 2 is an explanatory diagram for showing an internal 
structure of the LBP according to the first embodiment of the present 
invention with a part of the LBP illustrated in a cross section. 
In the LBP according to the first embodiment of the present invention, 
character patterns, form data (templates) , and the like can be 
registered from a data source, that is, a host computer (201 in 
Fig. 1) externally connected. The LBP includes an LBP main body 
100, a printer control unit 101, a laser driver 102, a semiconductor 
laser 103, a rotary polygon mirror 105, an electrostatic drum 106, 
a developing unit 107, a sheet cassette 108, a sheet feed roller 
109, a transport rollers 110 and 111 , a fixing device 112 , an operation 
panel 113, a sheet arrangement device 114, a staple mechanism 115, 
a first delivery tray 116, and a second delivery tray 117. 
[0046] Configurations of the respective components will be described 
in detail. In the LBP main body 100, the printer control unit 101, 
the laser driver 102 , the semiconductor laser 103 , the rotary polygon 
mirror 105, the electrostatic drum 106, the developing unit 107, 
the sheet cassette 108, the sheet feed roller 109, the transport 
rollers 110 and 111, the operation panel 113, the sheet arrangement 
device 114, the staple mechanism 115, the first delivery tray 116, 
and the second delivery tray 117 are provided. The LBP main body 
100 receives and stores character information (character code) , 
form information, a macro instruction, or the liJce supplied from 
the host computer (201 in Fig. 1) which is externally connected, 
and creates a corresponding character pattern, form pattern, or 
the lilce based on such information to form an image on, for example. 



a recording paper serving as a storage medium. 

[0047] The printer control unit 101 controls the whole of the LBP 
main body 100 and analyzes the character information and the like 
supplied from the host computer. The printer control unit 101 mainly 
converts the character information into the video signal of a 
corresponding character pattern to output the video signal to the 
laser driver 102. The laser driver 102 is a circuit for driving 
the semiconductor laser 103 and switches between ON and OFF a laser 
beam 104 emitted by the semiconductor laser 103 according to the 
input video signal. The semiconductor laser 103 emits the laser 
beam 104 toward the rotary polygon mirror 105 based on the driving 
of the laser driver 102. The rotary polygon mirror 105 causes the 
laser beam 104 emitted by the semiconductor laser 103 to advance 
in a horizontal direction (to reach a plane perpendicular to the 
sheet surface of the figure) . 

[0048] A drum surface of the electrostatic drum 106 is scanned by 
and exposed to the laser beam 104 which is reflected by the rotary 
polygon mirror 105. Accordingly, an electrostatic latent image of 
the character pattern is formed on the surface of the electrostatic 
dorumioe . The developing unit 107 isprovidedaroundtheelectrostatic 
drum 106, and develops the electrostatic latent image formed on 
theelectrostaticdruml06 . Thedevelopedelectrostatic latent image 
is transferred to a recording paper after being developed . The sheet 
cassette 108 is freely detachably attached to the LBP main body 
100 and contains, for example, cut-sheet recording paper therein. 
The sheet feed roller 109 talces in, into the apparatus, cut-sheet 
recording paper contained in the sheet cassette 108 one by one. 



The transport rollers 110 and 111 transport and supply the cut-sheet 
recording paper fed by the sheet feed roller 109 toward the 
electrostatic drum 106. 

[0049] The fixing device 112 fixes toner (powder ink) transferred 
to the recording paper to the recording paper, by heat and pressure. 
On the operation panel 113, an operation switch and display means 
such as an LED (light emitting diode) indicator and an LCD (liquid 
crystal device) indicator are provided . The sheet arrangement device 
114 temporarily stores delivered sheets and then arranges them. 
The staple mechanism 115 staples the delivered sheets when a 
predetermined number of sheets are delivered to the sheet arrangement 
device 114. The stapled sheets are output to the first delivery 
tray 116 and the second delivery tray 117. 

[0050] Fig. 1 is a bloclc diagram showing a configuration of the 
printer control unit 101 (control system) of the LBP according to 
the first embodiment of the present invention. The printer control 
unit 101 (control system) of the LBP according to the first embodiment 
of the present invention includes : an input -output interface section 
202; an input buffer memory 203; a character pattern generator 204 
having a font information section 217 and a character pattern section 
218; a RAM 205 having a storage area 206 and a font cache area 207; 
a CPU 208; an intermediate buffer 209; a frame buffer 210; an output 
interface section 211; a ROM 214; an NVRAM (nonvolatile RAM) 215; 
and a hard disJc interface section 219. In the figure, reference 
numeral 201 denotes the host computer; 212, a page printer printing 
section (hereinafter, referred to as a printer section) ; and 220, 
a hard disJc. 



[0051] The printer control unit 101 (control system) of the LBP 
according to the first embodiment of the present invention is 
configured to receive character code and data 213 composed of an 
external character font, form information, or macro registration 
information, the code and the data 213 being transmitted from the 
host computer 201, which is a source of print information, and to 
print document information and the like on a page basis. Note that 
the configuration shown in Fig. 1 is an example, and the present 
invention is not limited thereto. 

[0052] Configurations of the respective components will be described 
in detail . The input-output interface section 202 exchanges various 
information with the host computer 201. The input buffer memory 

203 temporarily stores the various information input through the 
input -output interface section 202 . The character pattern generator 

204 is composed of the font information section 217, in which an 
attribute such as the width and the height of a character and the 
address of an actual character pattern are stored; the character 
pattern section 218, in which a character pattern itself is stored; 
and its readout control program. The readout control program is 
contained in the ROM 214 and has a code conversion function for 
calculating, when character code is input , the address of a character 
pattern corresponding to the code. 

[0053] The RAM 205 includes a spool area for temporarily holding 
print data of a print job, the font cache area 207 for storing a 
character pattern output from the character pattern generator 204, 
and the storage area 206 for storing the external character font 
and form information transmitted from the host computer 201, the 



current print environment , and the like. As described above, pattern 
information which has been once developed to a character pattern 
is stored in the font cache area 207. Thus, when the same character 
as that of the above character pattern is printed, it is not necessary 
to decode the same character again for pattern development. This 
increases the speed of the character pattern development. 
[0054] The CPU 208 is a central processing unit for controlling 
the entire control system of the LBP, and executes, according to 
a control program of the CPU 208 stored in the ROM 214, processes 
shown in flowcharts of Figs. 7 and 8, Figs. 9 to 11, and Figs. 12 
to 14 (first embodiment), a flowchart of Figs. 15 to 17 (second 
embodiment), and flowcharts of Figs. 19 to 21 and Figs. 22 and 23 
(third embodiment) . In the figure, reference numeral 213 denotes 
data input from the host computer 2 01 to the LBP, and reference 
numeral 216 denotes data transmitted from the LBP to the host computer 
201. 

[0055] The intermediate buffer 209 accumulates internal data groups 
generated from the input data 213. After one page of data has been 
received and is converted to simpler internal data to be accumulated 
in the inter*mediate buffer 209, the frame buffer 210 stores the 
internal data as a print image. The frame buffer 210 can store at 
least a print image of one page in a case of full paint and at least 
a print image of two bands in a case of partial paint. The output 
interface section 211 generates a video signal corresponding to 
pattern informat ion transmit ted from the frame buffer 210 and executes 
an interface control with the printer section 212. 
[0056] The ROM 214 stores the control program of the CPU 208 and 



a program for analyzing data input from the host computer 201, The 
analysis program is generally called a translator. The NVRAM 215 
is a nonvolatile memory configured by a general EEPROM (electrically 
erasable programmable ROM) and the like. In the NVRAM 215, a panel 
set value specified by the operation panel 113 shown in Fig. 2 is 
stored. The hard disk interface section 219 controls an interface 
with the hard disk 220. 

[0057] The printer section 212 receives the video signal transmitted 
from the output interface section 211 to print image information 
basedon the video signal . Theharddisk22 0canrecordany information, 
and information stored therein is not lost even when the power is 
turned off . In this embodiment, print data and printed information 
are recorded in the hard disk 220 through the hard disk interface 
section 219. 

[0058] Next, an execution instructionprocedure of interrupt printing 
instructed by the host computer 201 to the LBP 100 according to 
the first embodiment of the present invention will be described 
with reference to Figs. 3 to 5 . 

[0059] Fig. 3 is an explanatory diagram showing a window 300 displayed 
on a display unit of the host computer 201 connected to the LBP 
100 . The window 3 00 is used to set a print condition and to instruct 
print execution by using a keyboard or a pointing device (either 
is not shown) . A field 301 is used to set a process resolution for 
print ing a document , inwhich "fine" or "quick" is exclusively selected 
A document to be printed is processed at 600 dpi with "fine" and 
at 300 dpi with "quick" . In a state shown in Fig. 3, "fine" is selected, 
but "quick" may be also selected by using the pointing device. 



[0060] A field 302 is used to specify a page to be printed. As shown 
in Fig. 3, when no data is input herein, all pages of a document 
will be printed. A field 303 is used to set whether a printed document 
is stapled or not, in which "yes" or "no" is exclusively selected. 
A field 304 is a field used to instruct to print as interrupt printing 
or to process as a usual print job. 

[0061] The state shown in Fig. 3 indicates that the print is treated 
as a usual print job. However, when the field 304 is selected by 
using the pointing device, a field 401 shown in Fig. 4 appears and 
aslcs the user to input a password for executing interrupt printing. 
The password is registered in the host computer 201 in advance by 
the system administrator. The user can execute interrupt printing 
only after inputting the correct password. 

[0062] In addition, when, for example, a document of 20 pages or 
more is printed in interrupt printing, some values must be input 
in the field 302 . Further, the number of pages to be specified must 
be 20 pages or lower. When this condition is not satisfied, a warning 
window 500 shown in Fig. 5 is displayed on the display unit of the 
host computer 201. An error is released by cliclcing on a pointing 
device button 501 and the window 300 is displayed again. Note that 
the number of pages is not limited to the above numerical value. 
[0063] By eliciting the pointing device on a print execution button 
305, the set values input to the fields 301, 303, and 304 are added 
as header information of the print data and transmitted to the LBP 
100 . 

[0064] The header information added to the print data is enclosed 
by {ec}% -HEADER and {ec}%-END. For example, when the following items 



are set as follows: 
resolution = fine; 
interrupt printing = no; and 
stapling = no, 

the header information to be added shows as follows ({ec} means 

IB in hexadecimal) : 

{ec}% -HEADER 

#RESOLUTION = FINE 

# INTERRUPT = OFF 

ttSTAPLE = OFF 

{ec}%-END. 

[0065] Note that this is an example of a case of usual printing. 
When interrupt printing is instructed, #INTERRUPT = ON is shown. 
In addition, by clicking the pointing device on a cancel button 
306 , the window 300 can be closed without instructing print execution. 

[0066] Next, a process performed by the LBP 100 according to the 
first embodiment of the present invention will be described. The 
LBP 100 in this embodiment employs a so-called multitaslc process 
where data reception, data processing, and an actual print processing 
are performed as different taslcs. 

[0067] First, a process of the LBP 100 to receive print data from 
the host computer 201 and spool the data in the hard disJc 220 as 
a file on a job basis will be described. A configuration of a file 
system is identical to that used in an OS (operation system) of 
a general computer, so a description thereof is omitted. 

[0068] In the process of the LBP 100 to receive print data from 
the host computer 201 and spool the data in the hard dislc 220 as 



a file on a job basis, three types of files are used. Their formats 
will be described with reference to Fig. 6, In this embodiment, 
plural jobs can be spooled, and a unique number is assigned to each 
of the jobs . Basedonthenumber, thef ilecreation, thedataprocessing, 
and the print processing are performed. There is one " j ob management 
file" (file name: "job.ctl") for managing the number, and the job 
management file is configured by three fields of F6000 to F6002. 
[0069] F6000 is a creation file number field, and spool files are 
created based on the number therein. One job is composed of two 
spool files, a "header information file" and a "print data file". 
For example, when new spool files are created with the creation 
file number being 70, the name of the "header information file" 
is "info. 70" and that of the "print data file" is "data. 70". After 
the spool is finished, the creation file number field is updated 
to 71. 

[0070] F6001 is a process file number field, and a job to be processed 
next is determined from among plurality of spooled jobs, based on 
the number therein. For example, when the next job is processed 
with the process file number being 70, data processing is applied 
to the print data "data. 70" according to the setting of the header 
information file "info. 70", and the process file number is updated 
to 71. Note that the data processing in this example means that 
a command is interpreted to generate intermediate code from spooled 
print data and the intermediate code is stored in the intermediate 
buffer 209. 

[0071] F6002 is a print file number field, and a job to be actually 
printed and delivered is determined from among processed j obs , based 



on the number therein. For example, when the next job is printed 
with the print file number being 70, print processing is applied 
to the intermediate code, to which the data processing has already- 
been applied and which is stored in the intermediate buffer 209, 
according to the header information file "info. 70", and the print 
file number is updated to 71. Note that the print processing in 
this example means that intermediate code in the intermediate buffer 
209 is read and developed on the frame buffer 210 to output it to 
the printer section 212 via the output interface section 211. 
[0072] The "header information file" is configured by fields of 
F6100 to F6104 . F6100 is a field which stores a process resolution 
for data processing, and F6101 is a field which stores whether or 
not data is treated as interrupt printing. F6102 is a field which 
stores the number of pages to which data processing has been applied, 
as processed information. This field is first initialized to 0 and 
counted up every time the data processing is applied to one page 
of print data. When the data processing is applied to one job of 
the print data till its end, recorded in the field is, together 
with the number of pages, that the data processing has been applied 
to the entire print data, F6103 is a field which stores the number 
of pages having been actually printed, as printed information. Note 
that F6104 stores information on whether or not stapling is performed 
on a job basis when printed sheets are output. 

[0073] The "print data file" is configured by a field of F6200. 
F6200 stores print data itself to be processed. 

[0074] Next, a data spool process in the LBP 100 according to the 
first embodiment of the present invention will be described with 



reference to the flowchart of Figs, 7 and 8. In Figs. 7 and 8, S7010 
to S7130 indicate each of process steps. 

[0075] First, in Step S7010, it is determined whether or not data 
reception has been started, and this process is prevented from 
advancing until the data reception is started. This determination 
is implemented by determining whether or not data has been input 
to the input buffer memory 203. When data has been input to the 
input buffer memory 203, it is determined in Step S7020 whether 
a spooled file exists. When it is determined that a spooled file 
does not exist , the job management file is initialized in Step S7030 . 
Here, the creation file number field F6000, the process file number 
field F6001 , and the print file number f ield F6002 are all initialized 
to 10. 

[0076] Next, the process advances to Step S7040 to acquire header 
information. However, when it is determined in Step S7020 that a 
spooled file exists, the process advances to Step S7040 without 
initializing the job management file. In Step S7040, a header 
information part is read from data which has been input to the input 
buffer memory 203. Next, the process advances to Step S7050 to 
determine whether or not interrupt printing is specified in the 
header information part. 

[0077] When interrupt printing is not specified (usual printing) , 
the process advances to Step S7060 and the subsequent steps to perform 
aspoolprocess for usual printing. InStepS7060, aheader information 
file is created and respective fields are initialized. In the 
resolution field F6100, a resolution specified in the header 
information part is set, and in the interrupt printing field F6101, 



"usual printing" is set . In each of the processed information field 
F6102 and the printed information field F6103 , 0 is set as the number 
of pages . 

[0078] After the header information is written into a file, print 
data is written into a print data file in Step S7070. Note that 
as described above, the file names of the header information file 
and the print data file are determined according to the creation 
file number. When the data spool is completed, the creation file 
number is updated (counted up) in Step S7080, and then the process 
returns to Step S7010 to perform the spool process for the next 
job. 

[0079] When it is determined that interrupt printing is specified 
in Step S7050, the process advances to Step S7090 and the subsequent 
steps to perform the spool process for interrupt printing. In Step 
S7090, a print file number stored in the field F6002 is acquired, 
1 is subtracted from the acquired print file number, and the obtained 
number is set as the number of a job to be spooled. After the number 
of the job to be spooled is determined, the process advances to 
Step S7100 to create a header information file and initialize the 
respective fields. In the resolution field F6100, a resolution 
specified in the header information part is set, and in the interrupt 
printing field F6101, "interrupt printing" is set. In each of the 
processed information field F6102 and the printed information field 
F6103, 0 is set as the number of pages. 

[0080] After the header information is written into a file, print 
data is written into a print data file in Step S7110 . Next , in Steps 
S7120 and S7130, the numbers in the process file number field F6001 



and the print file number field F6002 are changed to the spooled 
job nutnber. Then, the process returns to Step S7010 to perform the 
spool process for the next job. In other words, a number smaller 
than that of a job which has already been spooled is assigned to 
an interrupt printing job. 

[0081] Next, the data processing of a spooled job in the LBP 100 
according to the first embodiment of the present invention will 
be described with reference to the flowchart of Figs. 9 to 11. In 
Figs. 9 to 11, S8010 to S8180 indicate process steps. 
[0082] First, in Step S8010, the process file number is read. In 
Step S8020, it is determined whether or not a job to be processed 
is spooled. Note that when many jobs are spooled in the hard disJc 
220, it ta]ces time to search for one having the smallest job number 
from among them. However, inthis embodiment , anecessary requirement 
for an event where "a job to be processed exists" is that "the current 
process file number is smaller than the current creation file number" . 
When this requirement is met, the process file number is the number 
of a job to be processed. 

[0083] InStepS8020, the process does not advance until the necessary 
requirement is met, and when the requirement is met and the number 
of a job to be processed is identified, the process advances to 
Step S8030. In Step S8030, the header information is read from the 
header information file of the job number identified in Step S8020. 
In Step S8040, it is determined whether or not data processing has 
already been applied to the job, from the processed information 
stored as the header information. When data processing has already 
been applied to the job, the process file number is updated (counted 



up) in Step S8050 . Then, the process returns to Step S8010 to perform 
data processing for the next job. 

[0084] When it is determined in Step S8040 that data processing 
has not been applied to the job yet, the process advances to Step 
S8060 and the subsequent steps to perform data processing. First, 
in Step S8060, a process resolution for data processing is determined 
from the resolution information stored as the header information. 
In Step S8070, a processed-page counter in the RAM 205 is initialized. 
Note that, in this example, the number of processed pages stored 
in the processed information field of the header information file 
is an initial value of the page counter . The initial value is usually 
0, but when a job processed to some extent is resumed because of 
execution of interrupt printing, the page counter is initialized 
to non-zero, 

[0085] After the page counter is initialized, the process advances 
to Step S8080 to determine whether or not the number in the process 
file number field of the job management file has been changed, in 
other words, whether or not the process file number field holds 
a value different from the value read in Step S8010. The number 
in the process file number field is changed when an interrupt printing 
job is spooled in the spool process described with reference to 
Figs . 7 and 8 . This change notifies a request for interrupt printing. 

[0086] When the process file number has been changed, in other words, 
when there is a request for interrupt printing, intermediate code 
corresponding to only a part of one page of data is deleted from 
the intermediate buffer 209. Further, in Step S8082, the processed 
information field is updated to have the value of the processed-page 



counter. Then, the process returns to Step S8010 to perform data 
processing for a job having the number recorded in the process file 
number field. This job is nothing but an interrupt printing job. 
[0087] When it is determined in Step S8080 that the number in the 
process file number field has not been changed, the process advances 
to Step S8090 and the subsequent steps to apply data processing 
to the print data. Note that a file storing the print data is a 
print data file having the job number identified in Step S8010. 
First, one command is read in Step S8090, and it is determined in 
Step S8100 whether or not the command is a delivery command. When 
it is determined that the command is a delivery command, the process 
advances to Step S8110 to determine whether or not data processing 
has already been applied to the page to be delivered. This 
determination is performed by comparing the value of the 
processed-page counter in the RAM 205 with the number of processed 
pages stored as the processed information in the header information 
file. When the value of the processed-page counter is smaller than 
the number of processed pages , it is determined that data processing 
has already been applied. 

[00 88] When it is determined that data processing has not been applied, 
the process advances to Step S8120 to perform page completion 
processing. The page completion processing stated here means that 
the intermediate code being generated in the intermediate buffer 
209 is completed for one page of data. After the page completion 
processing is finished, the process advances to Step S8130 to update 

(count up) the processed-page counter in the RAM 205, and the process 
returns to Step S8080 . Note that when it is determined in Step S8110 



that the page has been printed, the page completion processing is 
not performed. In Step S8140, the intermediate code corresponding 
to only a part of one page of data is deleted from the intermediate 
buffer 209 and the process advances to Step S8130. 
[0089] On the other hand, when it is determined in Step S8100 that 
the command is not a delivery command, the process advances to Step 
S8150 to determine whether or not the command is a completion command. 
When it is determined that the command is not a completion command, 
processing based on the command is performed in Step S8160 and the 
process returns to Step S8080 . When it is determined that the command 
is a completion command, the processed information field is updated 
to have the value of the processed-page counter, and further, the 
fact that the data processing has been applied to the job is recorded 
in Step 8170. Then, the process advances to Step SB180. In Step 
S8180, the process file number field is updated (counted up) . The 
process returns to Step S8010 to process the next job. 
[0090] Next, printprocessinginwhichdatatowhichthedataprocessing 
has already been applied and which is stored in the intermediate 
buffer 209 is read and actually printed, in the LBP 100 according 
to the first embodiment of the present invention will be described 
with reference to the flowchart of Figs. 12 to 14. In Figs. 12 to 
14, S9010 to S9180 indicate each of process steps. 
[0091] First, in Step S9010, the print file number is read. In Step 
S9020 , it is determined whether or not a job to be printed is spooled. 
In Step S9020, the process does not advance until a job to be printed 
is spooled, and when the job has been spooled, the process advances 
to Step S9030. In Step S9030, header information is read from the 



header information file of the job number identified in Step S9020. 
In Step S9040, a print resolution is determined from resolution 
information stored as the header information. Next, in Step S9050, 
a printed-page counter in the RAM 205 is initialized. 
[0092] Note that in this example, the number of printed pages stored 
in the printed information field of the header information file 
is an initial value of the page counter. The initial value is usually 
0, but when a job processed to some extent is resumed because of 
execution of interrupt printing, the page counter is initialized 
to non-zero. 

[0093] After the page counter is initialized, the process advances 
to Step S9060 to determine whether or not the number in the print 
file number field of the job management file has been changed, in 
other words, whether or not the print file number field holds a 
value different from the value read in Step S9010. The number in 
the print file number field is changed when an interrupt printing 
job is spooled in the spool process described with reference to 
Figs . 7 and 8 . This change notifies a request for interrupt printing. 
When the print file number has not been changed, the process advances 
to Step S9070 to read one page of intermediate data corresponding 
to the job that is being printed from the intermediate buffer 209. 
In Step S9080, so-called print processing is executed in which the 
one page of intermediate data read is developed on the frame buffer 
210 to be output to the printer section 212 via the output interface 
section 211. 

[0094] However, when one page of intermediate data has not been 
generated yet, in other words, when the data processing, which has 



been described with reference to Figs . 9 to 11, has not sufficiently- 
proceeded, the print processing is stopped in this step and does 
not advance until one page of intermediate data is generated. 
[0095] After printing has finished for one page, in Step S9090, 
a memory area in which the intermediate data corresponding to the 
printed page is stored is released. In Step S9100, the print page 
counter is updated (counted up), and then, in Step S9110, it is 
determined whether or not printing has finished for all pages in 
the job. Note that the determination as to whether or not printing 
has finished for all pages can be implemented by determining, when 
the intermediate data corresponding to the job being printed does 
not exist in the intermediate buffer 209, whether or not the fact 
that the data processing has been applied is recorded in the processed 
information field. 

[0096] When printing has finished for all the pages, the process 
advances to Step S9120 to delete the header information file and 
the print data file corresponding to the j ob . Further , in Step S91 3 0 , 
the print file number field is updated (counted up) , and the process 
returns to Step S9010 to process the next job. When it is determined 
in Step S9110 that printing has not finished for all the pages, 
the process returns to Step S9060 to advance to print processing 
of the next page. 

[0097] When it is determined in Step S9060 that the number in the 
print file number field has not been changed, the process advances 
to Step S9140 and the subsequent steps to perform a print interruption 
process in order to execute interrupt printing. First , inStepS9140, 
it is determined whether or not the value of the print page counter 



is larger than 10. When the value is 10 or smaller, the process 
advances to Step S9070 to perform the usual process. This means 
that interrupt printing is not allowed for a job in which printing 
has not yet finished for 10 pages or a job including 10 pages or 
less to be printed. 

[0098] When the value of the print page counter is larger than 10, 
in other words, when the number of printed pages exceeds 10, the 
process advances to Step S9150 to acquire the total number of pages 
of the job from the processed information field. Next, inStepS9160, 
it is determined whether or not the number of remaining pages is 
more than 10. At this time, when the total number of pages of the 
job cannot be acquired, in other words, when the data processing 
has not been completed yet, it is determined that the number of 
remaining pages is more than 10 . When it is determined in Step S9160 
that the number of remaining pages is 10 or less, the process advances 
to Step S9070 to perform the usual process. When it is determined 
that the number of remaining pages is 11 or more , the process advances 
to Step S9170 . 

[0099] In Step S9170, it is determined whether or not stapling is 
specif ied in the job being printed. This is implemented by referring 
to the stapling field F6104 in the header information file. When 
stapling is specified, the process advances to Step S9070 to perform 
the usual process. When stapling is not specified, the process 
advances to Step S9180 to record the value of the print page counter 
in the printed information field. The process returns to Step S9010 
to move on to the process for the next job, that is, the process 
for an interrupt printing job. 



[0100] As described above, the LBP according to the first embodiment 
of thepresent invention includes : the input-output interface section 
202 for transmitting/receiving various information to/from the host 
computer 201; the character pattern generator 204 having the font 
information section 217 and the character pattern section 218; the 
RAM 205 having the font cache area 207 and the storage area 206; 
the intermediate buffer 209 for accumulating internal data groups 
generated from input data; the ROM 214 for storing the control program 
of the CPU 208 and the program for analyzing data input from the 
host computer 201 ; the CPU 208 for executing, according to the control 
program, the data spool process (Figs. 7 and 8) , the data processing 
of a spooled job (Figs. 9 to 11) , the print processing of data stored 
in the intermediate buffer 209 (Figs. 12 to 14); and the printer 
section 212 for printing image information. The CPU 2 08 executes 
interrupt printing based on an input of a password and an input 
of the number of pages for interrupt printing; and performs control 
such that the interrupt printing is not allowed for a job in which 
a predetermined number of pages have not been printed yet and a 
job which does not include a predetermined number of pages to be 
printed, and the interrupt printing is not allowed for a job for 
which stapling is specified, until stapling-target pages of the 
job has been processed. Therefore, the following operations and 
effects can be obtained. 

[0101] During interrupt printing: (1) a password is provided to 
instruct interrupt printing execution, so that only the particular 
users are allowed to execute interrupt printing; and (2) a limitation 
is provided for the number of pages which can be printed for one 



interrupt printing, so that unregulated interrupt printing is 
prohibited. 

[0102] Further, it is determined whether an interrupt job transmitted 
from the host computer is caused to interrupt the job in execution 
in the middle of a job in execution according to the process status 
of the job in execution, or is caused to interrupt between jobs 
after the job in execution is finished. For example, when the job 
in execution will be finished soon, or when stapling is specified 
for the job in execution, an interrupt job is executed after the 
job in execution is finished. 

[0103] In other words, the first embodiment of the present invention 
has an effect that the overuse of interrupt printing can be prevented 
in the printing system to maintain the printing environment order 
by limiting the user with the use of a password and by limiting 
the number of printing pages. 

[0104] Further, even when interrupt printing is actually accepted, 
the interrupt printing is prevented from interrupting the job being 
printed, as much as possible, and is made to interrupt between jobs. 
Therefore, there is an effect that the load of the printing system 
caused by interrupting the job being printed can be reduced, and 
at the same time, the mixed output (the output of a certain job 
is mixed with that of a different job in the middle) is avoided. 

[0105] Further, there is also an effect that a stapling error is 
prevented because interrupt printing is not executed in the middle 
of the print processing of a job for which stapling is instructed. 

[0106] [2] Second Embodiment 

Inthe above-describedf irstembodimentof thepresent invention. 



there is a case in which an interrupt job is processed by stopping 
the current print processing, depending on the number of pages of 
the job being printed and the timing of an interrupt printing request . 
In this case, the output of the interrupt job is mixed with the 
output of a job which has been interrupted, and thus a troublesome 
task is involved in sorting them out. Further, in some situations, 
there may be a case in which the user does not recognize that another 
job has interrupted and has been output. Hereinafter, the output 
of the current job mixed with the output of another job as described 
above is referred to as a mixed output. 

[0107] In a second embodiment of the present invention, an example 
case of preventing a mixed output caused by interrupt printing from 
occurring is applied to an LBP, and a description thereof will be 
provided by referring to the drawings. The configuration of the 
LBP is the same as that described in the first embodiment with reference 
to Figs. 1 and 2, so a description thereof is omitted. In addition, 
an execution instruction procedure of interrupt printing instructed 
by the host computer 201 to the LBP is the same as that described 
in the first embodiment with reference to Figs. 3to5, so a description 
thereof is omitted. 

[0108] Further, the types of files to be used are the same as those 
described in the first embodiment with reference to Fig. 6, so 
descriptions thereof are omitted. The procedure of a data spool 
process is the same as that described in the first embodiment with 
reference to the flowchart of Figs. 7 and 8, so a description thereof 
is omitted. The procedure of data processing of a spooled job is 
the same as that described in the first embodiment with reference 



to the flowchart of Figs. 9 to 11, so a description thereof is omitted. 
[0109] Next, the print processing of actually executing printing 
in the LBP according to the second ernbodiment of the present invention 
will be described with reference to a flowchart of Figs. 15 to 17. 
In Figs. 15 to 17, SlOOlO to S10180 indicate each of process steps. 
However, the contents of the processes of respective steps 10010 
to S10180 are almost the same as those of the respective steps shown 
in Figs. 12 to 14 in the first embodiment, so only steps having 
different processes will be described. 

[0110] In Step S10031, it is determined whether or not interrupt 
printing is specified from information in the interrupt printing 
field of the header information which has been read in Step S10030. 
When interrupt printing is specified, a message 11000 shown in Fig. 
18 is displayed on display means, such as an LCD indicator, on the 
operation panel 113 of the LBP in Step S10032. Then, the process 
advances to Step S10040 . In the case of usual printing, the process 
advances to Step S10040 without displaying a message. 

[0111] In the print processing in Step S10080, after a process for 
selecting a sheet output tray is performed, the print processing 
described in Step S9080 in the first embodiment is executed. In 
the case of usual printing, thefirst deliver tray 116 is preferentially 
selected, and the second deliver tray 117 is selected when the first 
deliver tray 116 is already full . In the case of interrupt printing, 
on the contrary, the second deliver tray 117 is preferentially 
selected. 

[0112] After all pages have been printed, the process advances to 
StepSlOlll todeterminewhetherornot interrupt print ing is specified 



from information in the interrupt printing field of the header 
information which has been read in Step S10030. When interrupt 
printing is specified, the process advances to Step S10112 to clear 
the message displayed in Step S10031 and display a message 11001 
shovm in Fig. 18 on the LCD indicator on the operation panel 113 
instead. 

[0113] After the message has been changed in Step S10112 , the process 
advances to Step S10113 to ring a buzzer (not shown) and shift the 
state to an offline state to terminate the process. This state is 
released by the operator through a key operation of the operation 
panel 113, and the process advances to Step S10120 and the subsequent 
steps. Note that when it is determined in Step SlOlll that usual 
printing is specified, the process directly advances to Step S10120 
and the subsequent steps . 

[0114] As described above, the LBP according to the second embodiment 
of the present invention includes : the input-output interface section 
202 for transmitting/receiving various information to/from the host 
computer 201; the character pattern generator 204 having the font 
information section 217 and the character pattern section 218; the 
RAM 205 having the font cache area 207 and the storage area 206; 
the intermediate buffer 209 for accumulating internal data groups 
generated from input data; the ROM 214 for storing the control program 
of the CPU 208 and the program for analyzing data input from the 
host computer 201 ; the CPU 208 for executing, according to the control 
program, the data spool process (Figs . 7 and 8) , the data processing 
of a spooled job (Figs, 9 to 11) , and the print processing (Figs. 
15 to 17) ; and the printer section 212 for printing image information. 



The CPU 208 executes interrupt printing based on an input of a password 
and an input of the number of pages for interrupt printing; and 
performs control such that, during the interrupt printing, a message 
to that effect is displayed on the operation panel 113 , and a delivery 
tray is selected according to whether interrupt printing or usual 
printing is executed. Therefore, the following operations and 
effects are obtained. 

[0115] During interrupt printing: (1) a password is provided to 
instruct interrupt printing execution, so that only the particular 
users are allowed to execute interrupt printing; and (2) a limitation 
is provided such as a limitation on the number of pages which can 
be printed for one interrupt printing, so that unregulated interrupt 
printing is prohibited. 

[0116] Further, it is determined whether an interrupt job transmitted 
from the host computer is made to interrupt in the middle of the 
j ob inexecut ionaccording to theprocess status of the j ob in execution, 
or is made to interrupt between jobs after the job in execution 
is finished. 

[0117] Further, when another job is actually made to interrupt in 
the middle of a job, a sheet delivery part to which sheets are output 
is switched to another one in order to prevent a mixture of output 
sheets . If there is no other sheet deliverypart , the print processing 
is stopped after the interrupt job has been finished to display 
a message to urge the operator to remove the sheets of the interrupt 
job. Note that during an interrupt job, it is displayed that the 
interrupt job is being executed, so that the user of the job which 
is interrupted by the interrupt job is prevented from erroneously 



taking sheets of a document which has not been completely printed 
yet . 

[0118] Inotherwords, in the second embodiment of the present invention, 
themessageisdisplayedonthe operation panel 113 during the interrupt 
process, so that it is possible to prevent the operator from 
misunderstanding that theprocessof his or her original (interrupted) 
job has been completed. In addition, the delivery tray is switched 
for interrupt printing, so that the mixed output can be prevented. 

[0119] Further, even if there is only one available delivery tray 
because the other is full or for some reasons, it is possible to 
stop the process at the time of completion of the interrupt printing 
tourge the operator to remove sheets output by the interrupt printing . 
Therefore, an effect is obtained that if the operator removes them 
according to the instruction, the mixed output can be prevented. 

[0120] [3] Third Embodiment 

Intheabove-describedf irst embodiment of thepresent invention, 
depending on the number of pages of the job being printed, it is 
determined whether an interruption by an interrupt printing job 
is immediately executed or its execution of the interruption is 
delayeduntil theprintprocessingof the jobbeingprintedis finished. 
In the latter case, there is also an aspect that although the mixed 
output does not occur, the process is stopped as a message is displayed, 
or as the state is shifted to an offline state in order to urge 
the operator to remove sheets when the interrupt printing is finished. 

[0121] In a third embodiment of the present invention, an example 
case in which, when the interrupt printing is delayed to avoid the 
mixed output, neither the message display nor the offline shift 



upon completion of interrupt printing is performed so as to avoid 
stopping the process as much as possible is applied to an LBP, and 
a description thereof will be described by referring to the drawings . 
The configuration of the LBP is the same as that described in the 
first embodiment with reference to Figs. 1 and 2, so a description 
thereof is omitted. In addition, an execution instruction procedure 
of interrupt printing instructed by the host computer 201 to the 
LBP is the same as that described in the first embodiment with reference 
to Figs. 3 to 5, so a description thereof is omitted. 
[0122] Further, the types of files to be used are the same as those 
described in the first embodiment with reference to Fig. 6, so 
descriptions thereof are omitted. The procedure of a data spool 
process is the same as that described in the first embodiment with 
reference to the flowchart of Figs . 7 and 8, so a description thereof 
is omitted. The procedure of data processing of a spooled job is 
the same as that described in the first embodiment with reference 
to the flowchart of Figs . 9 to 11, so a description thereof is omitted. 
[0123] Next, the print processing of actually executing printing 
in the LBP according to the third embodiment of the present invention 
will be described with reference to a flowchart of Figs. 19 to 21. 
In Figs. 19 to 21, S12010 to S12190 indicate each of process steps. 
However, the contents of the processes of respective steps S12010 
to S12190 are almost the same as those of the respective steps shown 
in Figs. 15 to 17 in the second embodiment, so only steps having 
different processes and Step S12190 will be described. 
[0124] In the above-described first and second embodiments, the 
interrupt printing field F6101 in the header information file holds 



one of "usual printing" and "interrupt printing" as information. 
However, when interrupt printing is actually executed by stopping 
the job being printed, the interrupt printing field F6101 of an 
interrupt printing job is changed from "interrupt printing" to 
"interrupt printing 2" in Step S12190. The "interrupt printing 2" 
means that interrupt printing is executed by stopping the print 
processing of the job in execution. In this case, a mixed output 
occurs . 

[0125] On the other hand, in Steps S12032 and S12111 , it is determined 
whether or not "interrupt printing 2" is specified, by referring 
to the interrupt printing field of the job in execution. When 
"interrupt printing 2" is specified, the process advances to Step 
S12032 or Steps S12112 and S12113 to display a message or change 
the message and to shift the state to an offline state to notify 
theoperatorof thecompletionof interruptprinting . On the contrary, 
in the case of "usual printing" or "interrupt printing" in which 
a mixed output is not involved, neither the display or change of 
the message nor the shift to an offline state is performed to continue 
the process. When an error occurs in the print processing in Step 
S12080, an error report is transmitted to the host computer 201, 
and the host computer 201 displays the error on its display unit 
based on the transmitted report. 

[0126] Next , the process procedure of the LBP in the print processing 
in Step S12080 will be described with reference to Fig. 24 and a 
flowchart of Figs. 22 and 23. 

[0127] First, in Step S13010, the above -described delivery tray 
selection process is performed. When a delivery tray is determined, 



it is determined in Step S13020 whether or not appropriate sheets 
have been set in the sheet cassette 108. When appropriate sheets 
have been set, the process advances to Step S13030 to execute actual 
print processing. When appropriate sheets have not been set, the 
process advances to Step S13021 to determine whether or not the 
jobisusualprinting . This isdeterminedbyref erring to the interrupt 
printing field F6101 to see whether or not "usual printing" is 
specified. 

[0128] When usual printing is specified, the process advances to 
Step S13022 to transmit a character string "#ERROR: NOPAPER" 
indicating the occurrence of error to the host computer 201. The 
host computer 201 receives the character string to display a window 
1400 shown in Fig. 24 for reporting the occurrence of error on the 
display unit . 

[0129] On the other hand, when usual printing is not specified, 
in other words, when interrupt printing is specified, the process 
advances to Step S13023 to transmit a character string 
"# INTERRUPT- ERROR: NOPAPER" indicating the occurrence of error to 
the host computer 2 01 . The host computer 201 receives the character 
string to display a window 1401 shown in Fig. 24 for reporting the 
occurrence of error on the display unit. 

[0130] After the error is notified to the host computer 201 in Step 
S13022 or Step S13023, the process advances to Step S13024 to wait 
until appropriate sheets are set. When it is determined in Step 
S13 024 that appropriate sheets have been set, the process advances 
to Step S13025 to transmit a character string "#READY" indicating 
the release of the error to the host computer 2 01 . The host computer 



201 receives the character string to close the displayed window 
1400 or 1401. 

[0131] When the error release is notified in Step S13025, the process 
advances to Step S13030 to execute printing. After the printing 
is finished in Step S13030, it is determined whether the printing 
is finished normally, in other words, whether or not paper jam occurs . 
When the printing is finished normally, the print processing is 
finished. When paper jam occurs, the process advances to Step S13 041 
to determine whether or not the job is usual printing. This is 
determined by referring to the interrupt printing field F6101 to 
see whether or not "usual printing" is set. 

[0132] When usual printing is specified, the process advances to 
Step S13042 to transmit a character string "#ERROR: JAM" indicating 
the occurrence of error to the host computer 201. The host computer 
201 receives the character string to display a window 1402 shown 
in Fig. 24 for reporting the occurrence of error on the display 
unit . 

[0133] On the other hand, when usual printing is not specified, 
in other words, when interrupt printing is specified, the process 
advances to Step S13043 to transmit a character string 
"# INTERRUPT- ERROR: JAM" indicating the occurrence of error to the 
host computer 201. The host computer 201 receives the character 
string to display a window 1403 shown in Fig. 24 for reporting the 
occurrence of error on the display unit. 

[0134] After the error is notified to the host computer 201 in Step 
S13042 or Step S13043, the process advances to Step S13044 to wait 
until the paper jam is fixed. When it is determined that the paper 



jam is fixed in Step S13044, the process advances to Step S13045 
to transmit a character string "#READY" indicating the release of 
error to the host computer 201. The host computer 201 receives the 
character string to close the displayed window 1402 or 1403. When 
a notification of the error release is finished in Step S13045, 
the procedure returns to Step S13020 to execute printing again. 
[0135] As described above, the LBP according to the third embodiment 
of the present invention includes : the input-output interface section 
202 for transmitting/receiving various information to/from the host 
computer 201; the character pattern generator 204 having the font 
information section 217 and the character pattern section 218; the 
RAM 205 having the font cache area 207 and the storage area 206; 
the intermediate buffer 209 for accumulating internal data groups 
generated from input data; the ROM 214 for storing the control program 
of the CPU 208 and the program for analyzing data input from the 
host computer 201 ; the CPU 2 08 for executing, according to the control 
program, the data spool process (Figs. 7 and 8) , the data processing 
of a spooled job (Figs. 9 to 11), the print processing (Figs. 19 
to 23) ; and the printer section 212 for printing image information. 
The CPU 208 executes interrupt printing based on an input of a password 
and an input of the number of pages for interrupt printing; and 
performs control such that, during interrupt printing, only when 
the job being printed is interrupted by stopping the print processing 
of the job being printed, the operator is notified of the completion 
of interrupt printing by displaying a message, or by shifting the 
state to an offline state upon completion of the interrupt job. 
Therefore, the following operations and effects can be obtained. 



[0136] During interrupt printing in execution: (1) a password is 
provided to instruct interrupt printing execution, so that only 
the particular users are allowed to execute interrupt printing; 
and (2) a limitation is provided such as a limitation for the number 
of pages which can be printed for one interrupt printing, so that 
unregulated interrupt printing is prohibited. 

[0137] Further, it is determined whether an interrupt job transmitted 
from the host computer is caused to interrupt in the middle of the 
jobinexecutionaccordingtotheprocessstatusof the job in execution, 
or is caused to interrupt between jobs after the job under process 
is finished. 

[0138] When interrupt printing is delayed to avoid a mixed output, 
neither the display of a message nor the offline shift upon completion 
of interrupt printing is performed to continue the process as much 
as possible. 

[0139] Inotherwords, inthethirdembodimentofthepresent invention, 
even if interrupt printing is executed, only when the job in execution 
is interrupted by stopping the print processing of the job being 
printed, the operator is notified of the completion of interrupt 
printing by displaying a message or shifting the state to an offline 
state upon completion of the interrupt job. Therefore, when no mixed 
output is involved, it is possible to continue the process. This 
brings an effect enhancing the usability as a networ]^ printer. 

[0140] Further, in a case of the occurrence of error, an error message 
is displayed on the display unit of the host computer 2 01 so that 
the operator can immediately cope with the error , and that is effective 
especially inprintinganurgent document suchas an interrupt printing 



document . 

[0141] Note that the present invention may be applied to a system 
configured by plural devices or to an apparatus composed of one 
device. It is needless to say that the present invention can also 
be attained when a storage medium that stores program code of software 
which implements the functions of the above-described embodiments 
is provided to a system or a device, and a computer (or CPU or MPU) 
of the system or the device reads and executes the program code 
stored in the storage medium. 

[0142] In this case, the program code itself read from the storage 
medium implements the functions of the above -described embodiments, 
and thus the storage medium storing the program code constitutes 
the present invention. 

[0143] As the storage medium for providing the program code, floppy 
disJcs, hard disks, optical dislcs, magneto-optical disl<:s, CD-ROMs, 
CD-Rs, magnetic tapes, nonvolatile memory cards, ROMs, and the lilce 
can be used. 

[0144] Further, it is needless to say that the present invention 
includes not only a case where the functions of the above-described 
embodiments are implemented by executing program code read by a 
computer; but also a case where the functions of the above-described 
embodiments are implemented by a process in which an OS or the liJce 
running on the computer executes a part or the whole of the actual 
processing based on an instruction of the program code. 
[0145] Furthermore, it is needless to say that the present invention 
inc ludes a case where the f unc t ions of the above - described embodiment s 
are implemented by a process in which the program code read from 



the storage medium is written in a memory provided for a function 
expansion board inserted to the computer or a function expansion 
unit connected to the computer, and then, a CPU or the like provided 
in the function expansionboardor the function expansion unit executes 
a part or the whole of the actual processing based on an instruction 
of the program code . 
[0146] 

[Effects of the Invention] As mentioned above, the invention as 
claimed in claim 1 of the present invention relates to a printing 
apparatus for processing print data sent from a host processor on 
a job basis, including: interrupting means for stopping a job in 
execution and processing another job by means of causing the job 
to interrupt the job in execution; and interrupt limiting means 
for limit ing an interrupt , whereby the following effects are obtained . 
That is, the limits are imposed on the interrupt printing, malcing 
it possible to prevent frequent use of interrupt printing and realize 
efficient interrupt printing throughout a system. 

[0147] According to the printing apparatus as claimed in claim 2 
of the present invention, the interrupt limiting means limits the 
interrupt inaccordance withapassword, whereby the followingeffects 
are obtained. That is, the limits are imposed on a user who executes 
the interrupt printing, making it possible to prevent frequent use 
of interrupt printing and realize efficient interrupt printing 
throughout a system. 

[0148] According to the printing apparatus as claimed in claim 3 
of the present invention, the host processor can issue an instruction 
to execute the interrupt or enter the password, whereby the following 



effects are obtained. That is, the limits are imposed on a user 
who executes the interrupt printing, making it possible to prevent 
frequent use of interirupt printing and realize efficient interrupt 
printing throughout a system. 

[0149] According to the printing apparatus as claimed in claim 4 
of the present invention, the interrupt limiting means limits the 
interrupt in accordance with the number of interrupt printing pages , 
whereby the following effects are obtained. That is, the limits 
are imposed on the number of interrupt printing pages, making it 
possible to prevent frequent use of interrupt printing and realize 
efficient interrupt printing throughout a system. 
[0150] According to the printing apparatus as claimed in claim 5 
of the present invention, the host processor can issue an instruction 
to execute the interrupt or enter the number of interrupt printing 
pages, whereby the following effects are obtained. That is, the 
limits are imposed on the number of interrupt printing pages, making 
it possible to prevent frequent use of interrupt printing and realize 
efficient interrupt printing throughout a system. 
[0151] The invention as claimed in claim 6 of the present invention 
relates to a printing apparatus for processing print data sent from 
a host processor on a job basis, including: interrupting means for 
stopping a job in execution and processing another job by means 
of causing the job to interrupt the job in execution; and interrupt 
determining means for determining an interrupt timing, whereby the 
following effects are obtained. That is, the interrupt printing 
timing is determined, making it possible to prevent frequent use 
of interrupt printing and realize efficient interrupt printing 



throughout a system. 

[0152] According to the printing apparatus as claimed in claim 7 
of the present invention, the interrupt determining means determines 
whether to stop the job in execution and cause another job to interrupt 
the job in execution or to continue the job in execution until its 
end and then insert another job, whereby the following effects are 
obtained. That is, it is determined whether to immediately execute 
the interrupt printing in response to an interrupt printing 
instruction or to delay the interrupt printing until the completion 
of a job in accordance with a printing condition at the time point, 
making it possible to realize efficient interrupt printing throughout 
a system. 

[0153] According to the printing apparatus as claimed in claim 8 
of the present invention, the interrupt determining means has a 
function of counting the number of remaining pages of the job in 
execution, and if the number of remaining pages is smaller than 
a preset value, the interruption by another job is prohibited until 
the completion of the job, whereby the followingef f ects are obtained. 
That is , the limits are imposed on the interrupt printing in accordance 
with the number of remaining pages of the job in execution, malcing 
it possible to prevent frequent use of interrupt printing and realize 
efficient interrupt printing throughout a system. 

[0154] According to the printing apparatus as claimed in claim 9 
of the present invention, the interrupt determining means has a 
function of counting the number of print edpages of the job in execution, 
and if the number of printed pages is smaller than a preset value, 
the interruption by another job is prohibited until the completion 



of the job, whereby the following effects are obtained. That is, 
the limits are imposed on the interrupt printing in accordance with 
the number of printedpages of the job in execution, making it possible 
to prevent frequent use of interrupt printing and realize efficient 
interrupt printing throughout a system. 

[0155] According to the printing apparatus as claimed in claim 10 
of the present invention, the interrupt determining means prohibits 
the interruption by another job until the completion of a process 
for stapling-target pages when stapling is specified for the job 
in execution, whereby the following effects are obtained. That is, 
the interrupt printing is prohibited until the completion of the 
process for stapling-target pages, making it possible to prevent 
frequent use of interrupt printing and realize efficient interrupt 
printing throughout a system. 

[0156] The invention as claimed in claim 11 of the present invention 
relates to a printing apparatus for processing print data sent from 
a host processor on a job basis, including: interrupting means for 
stopping a job in execution and processing another job by means 
of causing the job to interrupt the job in execution; and separating 
means for separating the output of the interrupted job from the 
output of the interrupt job, whereby the following effects are obtained 
That is, the output of the interrupted job is separated from the 
output of the interrupt job, so even if the interrupt printing is 
executed during the job, output sheets are prevented from being 
stacked in mixture, making it possible to save the operation of 
sorting the output sheets after printing. 

[0157] According to the printing apparatus as claimed in claim 12 



of the present invention, the separating means separates the outputs 
of the jobs by switching an output destination where the interrupt 
job is going to be output from an output destination where the 
interrupted job is output , whereby the following effects are obtained. 
That is, the outputs of the jobs are separated by switching the 
output destination where the interrupt job is going to be output 
from the output destination where the interrupted job is output, 
so even if the interrupt printing is executed during the job, output 
sheets are prevented from being stacked inmixture, making it possible 
to save the operation of sorting the output sheets after printing. 
[0158] According to the printing apparatus as claimed in claim 13 
of the present invention, the separating means has a function of 
promoting removal of the output of the interrupt job at the completion 
of the interrupt job, whereby the following effects are obtained. 
That is, the removal of the output of the interrupt job is promoted 
at the completion of the interrupt job, so even if the interrupt 
printing is executed during the job, output sheets are prevented 
f rombeing stacked inmixture , making it possible to save the operation 
of sorting the output sheets after printing. 

[0159] The invention as claimed in claim 14 of the present invention 
relates to a printing apparatus for processing print data sent from 
a host processor on a job basis, including: interrupting means for 
stopping a job in execution and processing another job by means 
of causing the job to interrupt the job in execution; and notification 
controlling means for notifying, during execution of the interrupt 
job, that the interrupt job is being executed, whereby the following 
effects are obtained. That is, during execution of the interrupt 



job, it is notified that the interrupt job is being executed, whereby 
an operator is kept from erroneously determining that a previous 
(interrupted) job is completed. 

[0160] According to the printing apparatus as claimed in claim 15 
of the present invention, the notification control lingmeans notifies 
that the interrupt job is being executed through display or sounds, 
whereby the following effects are obtained. That is , during execution 
of the interrupt job, it is notified that the interrupt job is being 
executed through display or sounds, whereby an operator is kept 
from erroneously determining that a previous (interrupted) job is 
completed. 

[0161] The invention as claimed in claim 16 of the present invention 
relates to a printing apparatus for processing print data sent from 
a host processor on a job basis, including: interrupting means for 
stopping a job in execution and processing another job by means 
of causing the job to interrupt the job in execution; and detecting 
means for detecting occurrence of an interrupt factor during the 
execution of a job, whereby the following effects are obtained. 
That is, at the time of error such as the time when correct sheets 
are not set in a sheet cassette of the printing apparatus, it becomes 
possible to notify a display device of the host processor to that 
effect in accordance with the detection result, whereby an operator 
promptly deal with the error, which is effective especially for 
the case of printing a document. 

[0162] According to the printing apparatus as claimed in claim 17 
of the present invention, the detecting means notifies the host 
processor, when detecting the occurrence of the interrupt factor 



during the execution of the job, of a kind of the interrupt factor, 
whereby the following effects are obtained. That is, at the time 
of error such as the time when correct sheets are not set in a sheet 
cassette of the printing apparatus, it is possible to notify a display- 
device of the host processor to that effect, whereby an operator 
can promptly deal with the error, which is effective especially 
for the case of printing a document. 

[0163] The invention as claimed in claim 18 of the present invention 
relates to an interrupt control method in a printing apparatus for 
processing print data sent from a host processor on a job basis, 
including: an interrupting step of stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and an interrupt limiting step of limiting 
an interrupt, whereby the following effects are obtained. That is, 
the limits are imposed on interrupt printing, making it possible 
to prevent frequent use of interrupt printing and realize efficient 
interrupt printing throughout a system. 

[0164] According to the interrupt control method in a printing 
apparatus as claimed in claim 1 9 of the present invent ion , the interrupt 
limiting step includes limiting the interrupt in accordance with 
a password, whereby the following effects are obtained. That is, 
the limits are imposed on a user who executes the interrupt printing, 
making it possible to prevent frequent use of interrupt printing 
and realize efficient interrupt printing throughout a system. 

[0165] According to the interrupt control method in a printing 
apparatus as claimed in claim 2 0 of the present invention, the host 
processor can issue an instruction to execute the interrupt or enter 



the password, whereby the following effects are obtained. That is, 
the limits are imposed on a user who executes the interrupt printing, 
making it possible to prevent frequent use of interrupt printing 
and realize efficient interrupt printing throughout a system. 
[0166] According to the interrupt control method in a printing 
apparatus as claimed in claim21 of thepresent invention, the interrupt 
limiting step includes limiting the interrupt in accordance with 
the number of interrupt printing pages, whereby the following effects 
areobtained . That is , the limit sare imposedonthenumber of interrupt 
printing pages , making it possible toprevent frequent use of interrupt 
printing and realize efficient interrupt printing throughout a 
system. 

[0167] According to the interrupt control method in a printing 
apparatus as claimed in claim 22 of the present invention, the host 
processor can issue an instruction to execute the interrupt or enter 
the number of interrupt printing pages, whereby the following effects 
areobtained . That is , the limit sare imposedonthenumber of interrupt 
printingpages, makingit possible toprevent frequent use of interrupt 
printing and realize efficient interrupt printing throughout a 
system. 

[0168] The invention as claimed in claim 23 of the present invention 
relates to an interrupt control method in a printing apparatus for 
processing print data sent from a host processor on a job basis, 
including: an interrupting step of stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and an interrupt determining step of determining 
an interrupt timing, whereby the following effects are obtained. 



That is, a timing of interrupt printing is determined, making it 
possible to prevent frequent use of interrupt printing and realize 
efficient interrupt printing throughout a system. 
[0169] According to the interrupt control method in a printing 
apparatusas claimedinclaim24of thepresent invention, the interrupt 
determining step includes determining whether to stop the job in 
execution and cause another job to interrupt the job in execution, 
or to continue the job in execution until its end and then insert 
another job, whereby the following effects are obtained. That is, 
it is determinedwhether to immediately execute the interrupt printing 
in response to the interrupt printing instruction or to delay the 
interrupt printing until the end of the job in accordance with a 
printing condition at the time point, making it possible to realize 
efficient interrupt printing throughout a system. 

[0170] According to the interrupt control method in a printing 
apparatus as claimed in claim 25 of the present invention, in the 
interrupt determining step, a function of counting the number of 
remaining pages of the job in execution is provided, and if the 
number of remaining pages is smaller than a preset value, the 
interruption by another job is prohibited until the completion of 
the job, whereby the following effects are obtained. That is, the 
interrupt is limited based on the number of remaining pages of the 
job in execution, making it possible to prevent frequent use of 
interrupt printing and realize efficient interrupt printing 
throughout a system. 

[0171] According to the interrupt control method in a printing 
apparatus as claimed in claim 26 of the present invention, in the 



interrupt determining step, a function of counting the number of 
printed pages of the job in execution is provided, and if the number 
of printed pages is smaller than a preset value, the interruption 
by another job is prohibited until the completion of the job, whereby 
the following effects are obtained. That is, the interrupt is limited 
based on the number of printed pages of the job in execution, making 
it possible to prevent frequent use of interrupt printing and realize 
efficient interrupt printing throughout a system. 
[0172] According to the interrupt control method in a printing 
apparatusasclaimedinclaim27of thepresent invention, the interrupt 
determining step includes prohibiting the interrupt by another job 
until the completion of a process for stapling-target pages when 
stapling is specif ied for the job in execution, whereby the following 
effects are obtained. That is, the limits are imposed on the number 
of interrupt printing pages, making it possible to prevent frequent 
use of interrupt printing and realize efficient interrupt printing 
throughout a system. 

[0173] The invention as claimed in claim 28 of the present invention 
relates to an interrupt control method in a printing apparatus for 
processing print data sent from a host processor on a job basis, 
including: an interrupting step of stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and a separating step of separating the output 
of the interrupted job from the output of the interrupt job, whereby 
the following effects are obtained. That is, the output of the 
interrupted job is separated from the output of the interrupt job, 
so even if the interrupt printing is executed during the job, output 



sheets are prevented f rombeing stacked inmixture, making it possible 
to save the operation of sorting the output sheets after printing. 
[0174] According to the interrupt control method in a printing 
apparatus as claimed in claim 29 of the present invention, the 
separating step includes separating the outputs of the jobs by 
switching an output destination where the interrupt job is going 
to be output from an output destination where the interrupted job 
is output, whereby the following effects are obtained. That is, 
the outputs of the jobs are separated by switching the output 
destination where the interrupt job is going to be output from the 
output destination where the interrupted job is output, so even 
if the interrupt printing is executed during the job, output sheets 
are prevented from being stacked in mixture, making it possible 
to save the operation of sorting the output sheets after printing. 
[0175] According to the interrupt control method in a printing 
apparatus as claimed in claim 30 of the present invention, in the 
separating step, a function of promoting removal of the output of 
the interrupt job at the completion of the interrupt job is provided, 
whereby the following effects are obtained. That is, removal of 
the output of the interrupt job is promoted at the completion of 
the interrupt job, so even if the interrupt printing is executed 
during the job, output sheets are prevented from being stacked in 
mixture, making it possible to save the operation of sorting the 
output sheets after printing. 

[0176] The invention as claimed in claim 31 of the present invention 
relates to an interrupt control method in a printing apparatus for 
processing print data sent from a host processor on a job basis. 



including: an interrupting step of stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and a notifying step of notifying, during 
execution of the interrupt job, that the interrupt job is being 
executed, wherebythef ollowingef f ectsareobtained. That is, during 
execution of the interrupt job, it is notified that the interrupt 
job is being executed, whereby an operator is kept from erroneously 
determining that a previous (interrupted) job is completed. 
[0177] According to the interrupt control method in a printing 
apparatus as claimed in claim 3 2 of thepresent invention, the notifying 
step includes notifying, during execution of the interrupt job, 
that the interrupt job is being executed through display or sounds, 
wherebythef ollowingef f ectsareobtained. That is, during execution 
of the interrupt job, it is notified that the interrupt job is being 
executed, whereby an operator is kept from erroneously determining 
that a previous (interrupted) job is completed. 

[0178] The invention as claimed in claim 33 of the present invention 
relates to an interrupt control method in a printing apparatus for 
processing print data sent from a host processor on a job basis, 
including: an interrupting step of stopping a job in execution and 
processing another job by means of causing the job to interrupt 
the job in execution; and a detecting step of detecting occurrence 
of an interrupt factor during the execution of a job, whereby the 
following effects are obtained. That is, at the time of error such 
as the time when correct sheets are not set in a sheet cassette 
of the printing apparatus, that effect is notified in accordance 
with the detection result, whereby an operator can promptly deal 



with the error, and that is effective especially for the case of 
printing a document. 

[0179] According to the interrupt control method in a printing 
apparatusas claimed inclaim34 of thepresent invention, the detecting 
step includes notifying the host processor, when detecting the 
occurrence of the interrupt factor during the execution of the job, 
of a kind of the interrupt factor, whereby the following effects 
are obtained. That is, at the time of error such as the time when 
correct sheets are not set inasheet cassette of the printing apparatus, 
it is possible to notify that effect on display means of the host 
processor, whereby an operator can promptly deal with the error, 
and that is effective especially for the case of printing a document . 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram showing a configuration of a 
printer control unit of a laser beam printer according to first 
to third embodiments of the present invention. 

[Fig. 2] Fig. 2 is an explanatory diagram showing an inner structure 
of the laser beam printer according to the first to third embodiments 
of the present invention, with a part of the laser beam printer 
illustrated in a cross section. 

[Fig. 3] Fig. 3 is an explanatory diagram showing a print execution 
instruction screen of a host computer connected to the laser beam 
printer according to the first embodiment of the present invention. 

[Fig. 4] Fig 4 is an explanatory diagram showing a print execution 
instruction screen displayed when interrupt printing is specified 
to instruct print execution, by the host computer connected to the 
laser beam printer according to the first embodiment of the present 



invention . 

[Fig. 5] Fig. 5 is an explanatory diagram showing an error display 
screen displayed in a case of an error caused by a limitation of 
the number of pages when interrupt printing is specified to instruct 
print execution, by the host computer connected to the laser beam 
printer according to the first embodiment of the present invention. 
[Fig. 6] Fig. 6 is an explanatory diagrams showing structures of 
used files according to the first embodiment of the present invention, 
in which (a) is an explanatory diagram of a job management file, 

(b) is an explanatory diagram of a header information file, and 

(c) is an explanatory diagram of a print data file. 

[Fig. 7] Fig. 7 is a flowchart showing a job spool procedure in 
the laser beam printer according to the first embodiment of the 
present invention . 

[Fig. 8] Fig. 8 is a flowchart showing the job spool procedure in 
the laser beam printer according to the first embodiment of the 
present invent ion . 

[Fig. 9] Fig. 9 is a flowchart showing a procedure of data processing 
of a job in the laser beam printer according to the first embodiment 
of the present invention. 

[Fig. 10] Fig. 10 isaf lowchart showingtheprocedureof dataprocessing 
of the j ob in the laser beam printer according to the f irs t embodiment 
of the present invention. 

[Fig. 11] Fig. 11 isaf lowchart showingtheprocedureof dataprocessing 
of the job in the laser beam printer according to the first embodiment 
of the present invention. 

[Fig. 12] Fig. 12 is a flowchart showing a job printing procedure 



in the laser beam printer according to the first embodiment of the 
present invention . 

[Fig. 13] Fig. 13 is a flowchart showing the job printing procedure 
in the laser beam printer according to the first embodiment of the 
present invent ion . 

[Fig. 14] Fig, 14 is a flowchart showing the job printing procedure 
in the laser beam printer according to the first embodiment of the 
present invention. 

[Fig. 15] Fig. 15 is a flowchart showing a job procedure in the 
laser beam printer according to a second embodiment of the present 
invention. 

[Fig. 16] Fig. 16 is a flowchart showing the job procedure in the 
laser beam printer according to the second embodiment of the present 
invention, 

[Fig. 17] Fig. 17 is a flowchart showing the job procedure in the 
laser beam printer according to the second embodiment of the present 
invention. 

[Fig. 18] Fig. 18 is an explanatory diagram showing example messages 
for notifying of " interrupt printing being executed" and "completion 
of interrupt printing" according to the second embodiment of the 
present invention . 

[Fig. 19] Fig. 19 is a flowchart showing a job printing procedure 
in the laser beam printer according to a third embodiment of the 
present invent ion . 

[Fig. 2 0] Fig, 20 is a flowchart showing the job printing procedure 
in the laser beam printer according to the third embodiment of the 
present invent ion . 



[Fig. 21] Fig. 21 is a flowchart showing the job printing procedure 
in the laser beam printer according to the third embodiment of the 
present invention. 

[Fig. 22] Fig. 22 is a flowchart showing actual print processing 
and a procedure taken at a time of the occurrence of error in the 
laser beam printer according to the third embodiment of the present 
invention. 

[Fig. 23] Fig. 23 is a flowchart showing actual print processing 
and the procedure talcen at the time of the occurrence of error in 
the laser beam printer according to the third embodiment of the 
present invention. 

[Fig. 24] Fig. 24 is an explanatory diagram showing example error 
messages to be displayed on a host computer at the time of occurrence 
of error according to the third embodiment of the present invention. 
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^i:-ri.if*3S2 8ieK<7)E|])SiJgatc*3{tl.S'J'9ji^^^$0 

[ mm 3 0 ] fiiS^SS;?. X -y rX'ti . fj 0 ji;^!^ 3 

3!aa4'C0i^'3 7'S-4'lffU'J<0i^'3 r/SrSiJOat-tir-Cjaa 
■ri>SiJ'9)i;^»-Xr-y7'i:. S'J0ji;^i^>-'3 r«7)^^!ia4i(if 

[11*^3 2] Bine$S»$iJPXT-y7-C'{S. fJOii^ 

i^' 3 y<^^Mi^<^^im.7mui=^'^mx'mm-i> 
; h 5:^i:-ri>is*JS3 1 tm<r)m\mm.<,zmhm 



ti.S"j'}jiA;^T'yri:. v^yammMz^^^mfT) 

[ mm 3 4 ] mi e^*n;^T <y r-c-Ji , v s t'oms 

mzmicthzt ^^'^t-thmm-i ^timmwm. 
mzmhm'o^kmmnm, 

[000 1] 

ymx'7.r-)^\^xm^^'^o mmwmmmm. 
\.zmh'm'o'ik^wmmzm . m\iz. 
\,z^m\.xmjn:i-~^xmith^\mw£mm 
mjmm\^mziivthm'^'Q^mm-nmzmth « 

[0002] 

\m=.m.mwh(r)mmw.zii\r^\t. mw^y 
\tx-r-}\,^jxfsm^z^r>x^m^fih . ico/^a^. 
h s^-if vm.mvn\z^\ ^-m<r>m\^W)!i l 
xLtot. mx.mM.izmitrz\^:mifih'^xi>Mm 

X'^^j:i}^':,tz. ^ZX\ ZcoXd^xmUzMm-Thrzib 

t-txm.-tmrjimmipm^^tix\^^. 

[0003] 

fzmkmi,zi5\^xi±'m(r>xo^j:wmiPh'yfz. m 

■^xmtr^mmc^wi'Oji^muzii^^xii. z<r>m*) 
Thmm^^m-Thb. w\m^^mxu^j:\>^^m 

[0004] mz. ±mm>ojimmxn. :^mm 
ixm^iih^^m(0y3yi)m^bxiirti&^tih 

Itz^. ^<r>^iz--:>tfzliWM.(7)mmmm<r>1i: 

a-au-y^-riimifih-ofz. 

[0005] tfz. «iatt'«0v3 7"l:«rj<^i^'3 rSrfiJD 
■a^t^XUmtl^. 5!M^O>''3:r$r^TL-C*^4> 

m(r>yaft:>mtim^izit^x-k^k ixffmm) 

fmm^-yX'hi^. ^v%(±7c«co^-i-'iicsti5 
m^^j:^^m'^i>ztt^<7)tmmi:^L. mii^^y^ 
'^wiLx 'J 3 -^m T^t^ix*)h^<^t t^m^m. 
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[0006] ^^Bflti. ±^Uzmzm^^j:^ixt:i,<7) 

tihcox'h*). aj'co^'px'pim^wmimf'ti 
m'^x'i>iii:}]mm(Dumm±-t^ztx\ wMcott 
wmm^'MK z t i:-^mt LtzmmmRx/mimm 

[0 0 0 8] tfz. *^B3{i. ±^lfz.^izm^^j:-^A 

tz^>(7)X'h'o . :j^y-m.mizii^co^i±&.mm(r>m 
^^^mzmTT^^i, 1 1 x\ mzm o ii^^miiMco x o 

[0009] 

-i^ii^3yM^&xmm.-thm\mw.x'h^x. mm^ 
(O'Jaf^'pmtmi^Byim'Ojititxmttm 

[0010] iMim^rm.'t^fzib. m^m2co^m 
{i. mm*)&i^mjmmii. ^-^xv-'i^iz^txm^ 

[00111 ±mmi:mm-tfzib. msm3<7)^m 

[0012] ±iismm^-t&fzib. m^4(^^m 
{i. fjffiS'jDa^S'jis^sti. pi'Oji.mm^-i^mz 
s^txmm^immtizt^miki-h, 
[00131 ±simi:m^-ti>rzib. m^mscD^m 

m]^-i/m<7)X:nmmx'h^z t ^mmt^ . 
[0014] ±timi:m^-t^fzib. m^ecomm 

nmthmmmx'h-^x. jira^i'covay&^'Biuy 
coi^3y^p]y)&t^x!m-tmr^^^&t. m 

[0015] iMinmmmtifzib. mm^7(7)wn 



[0016] ±mBmm^tifzisb. mi^mscomn 

t^Ji-^jiSiSx a r<mmmTtx'm(7)i^ a y<r> 
m 0 ii^^^^ih-r ^ i b mm t -r i. . 
[0017] ±mmm.-f^tzi^. mi^m9(nm 

xa :rc^\ T^7^{:m±t^ z k ^W^k-ft. 

[0018] ±mm^:m&'ti>tzi!b. m^mi o<r)^ 

m^mjtx'm<7)i^ay<7yii\r^;^i:m±-thzkm 
wik-r^. 

[0019] ±MMmmm-^fzif). msmi i 
mi. ±&mm^hmm^tifzB:i^'f-s'i:=Jaym 
x'mm-tmwmmx'h'^x. mm'p(0i^'3yt:mi 
mi^ay^rmmt^xmrn-mr^i^^'^k. p\ 

■tt'ffm^mki^-rhzkmwik-th. 
[0020] i.um-km.thfzii^. m^mi 2<r>^ 

ixmi^3 y(Diii,:hi:^mf?>zk mwik-t^, 
[0021 ] ±mmmm-htz)^. msm 1 3co^ 

hzkmmk-th. 

[0022] ±Bsmmm-^fz>sb. m^m 1 4(m 
mii. ±&.mm^-(,m.m^fifzBii^T-'^^ a ym 
x'lmt^mmm.x'h'yx. ^m^<r>i^Byit\^mt 
mcr>>^3yi:mojht^x>mtim'OTi.i^^^k. m 
m^i^3 y<D^'^ii^(r>^imi'tmmmm^^ 

ki:^t^Zk^mLk-t^. 

[0023] iiimimmhfzisb. msmi 5m. 

^(D^im^^^^ii'^^mx-mm^zk ^^t-r 

[0024] ±mmmm-^fzif>. m^m i em, 
mii. ±f}Lmm.i)-(^mm^titz^^'f- 9^'J3 y^^ 
X'^-ti>m\^m.xh->x. m^^<7)=j3y'k^mL 
a ymojit^xm.-tmr7i.^^fkk . ^ 
a yco>m^iziiimmm(D^^:itkm-m^m ^ 
^^tzkmwLki-i>. 

[0025] ±mm^^'t?>fzib. ff*« 1 im 
mii. mumi^mi. i^3yco>m'^i.z^mmmm 
^^mmLfz^ii^<7y^t:±&mm{zMmtzk 
i:'mk-rh. 
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[00261 ^mmi^-tifzib. mim l SO^ 
[0027] ±mmm^t^rzib. msm 1 9 

[0 0 28]±iBBW5:a«-ri>^>!i^. msm2oc7M 

[0029] ±iismm^tirzif). msm2 1 (T)^ 
mii. mimrii^mm^^T'yy'xii. fiioa^Epm 

[0030] ±sim^:m^tltli6. mim22(7)^ 

mm'<-'jmx-:nmmx'hi^t i:'mtth. 
[003 1] msmm^-tifzib. mm23<r>^ 
mi. ±{agaA^^>iMfisnAv:En*T-^$r>''3 7'*fi 
x"m-tmw^m.^zii\ifh m d ^Lmm-mx-h 
X. %m^<r^VB'f-k^m\^w^i^^'r^m'OTkt^x 

[0 0 3 2] ±iEBw^^-rsittf). mm.2A.am 
mi. m^mTh7mm:^'f-j'rx\i. m^^<ni^^f 

[0033] ±fB@W^^^-r^Ac&^> 11^312 5 

mi . fries'J o a^^^^iiKf r-cji . j&ati'Oi^' a y 

[0034] ±iEBWS:S^i-S^ca6. fl^«2 6<0^ 
[0035] ±IBBWSr«^-ri.!^v:i6. fmm27 cr>% 

mi. mm^^mm:'.T'yrxii. mm'¥(r>i^ay 

[0036] ±Mnmnm-^>tzib. it««2 8C0^ 
T. 3!5a'4'cOi^*3y^4'llft«iJcoi^3 7'^iiJ0aa-t*:T 



[0037] Minm^mL-fhtzii^. mm2 9(r>% 
mi. mi'rtn.xT-yrM. m*)'^^'Jszr(D^-n%i 
mtxmi^B^a)]&:h^'itm-h:it^:nwit-rh. 
[0038] m.mm^mm^tz)!b. mims Q<r)% 
m,i. ffiE^n^r-xT-c'tt. |ijoji^i^'3rcoaj:>]** 
%i Ltz^^mw.i^ 3 r<r>\^^m.a)m:^mim 

[0039] ±Mim^:mL-thtz}f^. fi*JS3 1 (r>% 

mi. mMmii-mm^fitz^^T-^^: i^nzrm 
x'm.-fh m\mw,zmm o ^^mm^jmx'h-i 
X. m.^(7)'jBir^^w\.m<r>iyBVim'o'iht^x 

[0040] istm^msu-fhtz^. mims 2<n^ 
mii. wiizm^m^T-yrxu. pi^j^^^'Jarcom 
mm^a)^i:m^\m'^pmx'mm& ;i t mm 

[0041] ±mBmmm-^tz!sb. m^ms 3co% 
ma. ±&.mwt^^mm^tifze[i^'f-i^ii^aym 
x'!)mtt mmmi^zmm o '^L^mmiimx'h 
X. nm^coi^ayi'pmL^^mi^air^wi'Oji^t-tx 

[0042] ±iBBW?rm-rS^ca6. a^«3 4<7)3^ 

m<m±i:m^ uzm^ii^mm^^ommizmmt 

[0043] 

[0 044] [l]lll^^<7)}g® 

Bflio^ 1 <r>mmmw^m^mcr)m 2 mm s amm 
w^^'m-fuzwmmmm.k Lxu-^\i-Ar 
')v9 (WT. LBPfcB&«^) ^m.zkyf. ^<mm 
m2^m<\.ti:ifhmmh. ^. ^miii. \^-^\^ 

&fflV^/i7•'Jy:?. mVm.i^iy^-f9y^)V'9. le 

r^yv'^^zwm^xhh, 

[ 0 0 4 5 ] 0 2 Mi^wmw, 1 mmmwiz^h l 

B Pora^Sjt&^-rfc*t-ai?:BrBBi: \^tzWmX' 
h h . 1 (r>mma)W^^z^h L B P{i. r- 
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LBPti. LBP:!|s:fi|sl 0 0. 7''J yiS^mm--'y h I 
0 1. H^-f^'l 0 2. ^^flsl^-if 1 0 3. [Si 

IS^ffiMl 0 5. f?«K7Al 0 6. ]S^JL-.y M 0 
7. y M0 8. J^tEo-^l 0 9. JIKin- 

9110. 111. S^SIl 12. ^^A'^tvH 1 3. 

mwm^mm 114. xr-r;ns^ 1 1 5 . m 1 sks 

M^^ 116. ^2gfffiM^^ 1 ll^mim^t^j: 
[0046] ±fE«-a5c7)^^^P^I. i: ^ L B P*f^t 

10 0 _hfEior y y Mj.::: y m 0 1 . u- 
-fH^'fyN'l 0 2. ri 0 3. Hte^ffi^l 

0 5. ff«H7A10 6. 3Sm-3-:i y M 0 7. ffl8S;& 
-b-yhl08. I&ato-910 9. Jialln-5 1 1 0. 
111. Mf^^^°^^;^ 113. ffi^^iJgS 1 1 4 . ;?.r 

-7vi.ii«i 15. mi^mhiy^ 1 1 6. m2mmh 

1 1 7*lBi§$^iTi3t5. ^mzw^^iix\^hts 
xhnyfj.-^ (01CO2O1 ) *>4>^*&§til>:ic^ 

ilii«sT'$>I.IEIiaS^i:mS:J^fi£-ri. . 
[ 0 0 4 7 ] rt» y^mU:i--'V M 0 1 {i. LB P* 

y4J^\Q2\,Z\i^-n-^h. ^-if^'9-f^^'l 0 2{i. ^ 
n 0 3$:igi6-r-S.^c*^Ol2]K-C'$>'9. A:b§ 
ix/::t'T^ft^{3|£tT^ft^— r 1 0 3*>i^^$ 
ix^W— !f3ei 0 4 5:5ry • ^7W'3#X-r-S. ^^fls 
^-ifl0 3{i. f K9^>'N'l 0 2tiJ:l)igiilca 
fjfel 0 4$r|lISE^ffi^l 0 5^|6HtT^I«- 
I., lilS^ffiMl 0 5{i. 1 0 3*><i>^ 

^iifci'— Tt^^i 0 4?:ti&:^[6] m^wmtw^-fh 

[0048] S§s«b-7A1 0 6(i. mW.^tSmi 0 5T' 
^^n^cU—ifT^l 0 4tw i 0 H7A^ffl3&«^3te 
. iixliii; 0 . fffl: K 7 A 1 0 6 co^ffitcti:^:^ 

/>-^'-yc7)i>«^m*«?^fiK$<lS. 3Sffii--y M 0 7 

9 A 1 0 eizm^^iitcmwmirmm-t^. mnmm 
cr>mmmimmizm.^^ixh, mm-^-y m o s 

{i. LBP*f*i oot:«iim:^«$nTt3 0. 

*&S£n-7l 0 9{i. ffli£;^-fe y M 0 8t;iRS^$ 
iiTV^S;^ .y hi^- MEUffi^^Srt^ 1 tJrf -PJR 02= 
tf , 1 1 0 . 1 1 l(i. *&iKo-7l0 9t 

X *)1f^m^tLti:^ y b hfEIM^#«K7A 1 0 6 

[0049] 1 1 2{i. IE^ffl8£(;IS^?$*l;^c h 



i— (f;^*-f>^) ^itisffi^tiOIEIiffl^^ll^-r 
I.. ^f^>'>*^vH 1 3l:{4. ^f^<7)^v:a^c7);^-f -yf-St/ 
0lJi.{fLED (Light Emitting Diod 
e ) ^S-^LC D (Liqied Crystal D 

vice) mimcr>wr.^mtf^^tLX\.^^. mm 
mmmsi i4{i. Mm^titzmm^:-a.^iif)xmni- 
xr—rjmmi 1 5{4. ffls^^j^iMi 1 4m 

StS. mi«M/>f 1 1 6. m2§mhU^ 117 

[0050101 1 (Dmm<mmizmt l 

B Pioru yrj'sijffli^ri.y M o 1 mmj^) (om^^ 
jpi-y-a-ymx'hh. :^^m(7)^i<r>mm<mmizm 

x^-n^y-?yau-xU202b. A:']^N'-y7r^t'j 

2 0 3i:. 7*yhffl|ggi52 17. :ft:^^N-^-yg|52 1 

8 sr^-r - ymM 20 At . lEit^^ 2 0 

6. 7 5)-yh • ^^•yS^a^l^2 0 7l:W-ri.RAM2 
05t. CPU208i:. 4'^A'<y7r209i:. 71/ 
-AyN'-y7r2 1 Oi:. aj:>3-f y:?7x-;?.SI52 1 1 
i:. ROM2 14i:. NVRAM (Non Vo 1 at 
i 1 e RAM : ^jfHttRAM) 2 1 5i:. >'n-Ht 
^x^-(y^yx-xm2 19tt:mim^t^d:^X 
(r^l.. ia4'2 0 2 12(4'<.- 

i^'ryy^Ep^as (OT. 7'uy^'gi5i:iiiS8->) .220 
[ 0 0 5 u 1 <7)m(i<mmiz^^ l e po 

7-y y^$ijffll:3.:z'y M 0 1 {4. WM?8<0 

II^jST'S) -S.*X h rz > t 2 0 1 7&>/i>)llfi$^lT 

ii/iit^n-H^. ff\-^ytyh^U±yif-J^^t 
7t«4vi?nSiiffil8^*»A>=3rST-:5'2 1 3$:A:»]t. 

[0052] ±is#gp«7)ffifig^p^i, . xiHij^ y 

:5'7x-Xg52 0 2{i. 7^:;^^r^ytJ.-:?20 li:# 
SiPgO^OKO^^fd, A:'3^>'y7r^^ 'J2 03 
{4. Atii*^y^7x-xa52 0 2$r^LTA:b$ii^vr 
=&affi#^-i^iE1tts, :5:^^>-^-y^^2 04 

h'i/>?.*>'iS*^$ii-Cv^S7:rybtffBgi52 l 7. ifc^.'t 
^-ySf*:*>'fgS^StiTV^S:5:^yN-^-ygP2 1 8. & 

if^ff)m;^tiiL^mrx:i^yAi)^(:>m^^tix\^^. m 
^mi^mrxj^yAti. ROM2 i4{c:#iiii. 

[00 53] RAM2 0 5(4. Wm-J b ycOW^rS' 

i:-Bgmi-^fci^(^xy'-iim^^ -x^^^:!^-y%^ 
^204i}^i^&:h^tifz1i:^y<^-yi:Um'thyty 
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<m'¥wm'kw^hw^m.2 o 6 -^^tx^-^h. 

^7>)-yh • ^'f^ -yi^j^ 181^2 0 7t=fB1iLTt><C:i: 
[0054] CPU208{i;. L B Pcr)$iJ|iIi^^i*t$:fJ 

wi. ii'^j^SiMia^Mrj) 0 . R o M 2 1 4 t3iBii$ 

tli^cC P U 2 0 8c0$ijfflirn AllScf # . f^c7)0 
7-118. 139—01 1 , HI 2— 01 4cr)7a-f-^ 
{%\(nmk<mW) . 01 5-01 7«07n-f- 

^-h {mimmmw) . 01 9-02 1 , 022 

-02 3c7)7n-^-v-h (l|3c7)^]IScO?g.^) l^^St- 
iil^^Uff-t-S, 0tt'2 13{i. )f.xhr7yt°i-^2 
0 lA><i>LBPl=A:']$fLl.T-^', 0t}'2 1 6{iLB 

p*^^*xh3yti-^2 0 iCjifi$iil.T-^T' 

[0 0 5 5] 4'S^N'-y7r2 0 9{4. A:^T-:S'2 13 

A^N'y 7 T 2 1 0(4. 1 '<-x:«-OT-:?C0Sft*^'^7 

ra^N' y 7 r 2 0 9 tC#;t ^>iXitm. WJ^ ^-xi: LT 
ie^ttl./^'•y7rT'^>0, ii'-^<fct7;L''^>f ybOJl 
•^{4 1 ^-V^^ y h<7)%^(4 2 A'y b' 

7x-;^gP2 1 1{4. 7U-AyN'>y7r 2 1 OA^AjjIiai 
:$il-&^N°^-yffl#lcmL;^^t'T:t^i-f 5r^L. 7° 
'jy:5'SP2 1 2i;C7)^-C'^>':?7x-X$iJt9S:||fi=tT 

[0056] ROM214{4. CPU2 0 8<7)$iJ^rn 
i^5A5-fgSW-StJttc, 4^Xh3ytfa-:5'2 0 1*^ 

-5. am. z<7)mmrai^yMihyyx\y-i^hm^ 

tit. NVRAM2 15J4. mHi—^COEEPROM 
(Electrical ly Erasable Pro 
grammable ROM) mX-m^^flt:^^ 
SI^NVRAM2 1 5l:{4. ±fE02lC 
*Lfc«f^>'N°^VH 1 3-C'*g^$fl^C>'N'^-;HS^<l34^'fB 

^^itt. f\~Y^^x9-i y^y3i-xU2 i 9(4. 

j\~Yir ^X^22Qt <7)raTM ^ ^' 7 x -X^JP ?:^f 

[0057] 7-Uy:J'gP2 1 2(4. |li:>3-< y^7x-;^ 
^2 1 l*-^>iMai§ill,t'TJrfi^&A:>3L. ^b-T:t 

20(4. m.<mmitm-ftz}it^x't. %m^mn 

^ixXi>'mLti^h1xhZt\i^j:\^. ^mmm{zi5\^ 
T{4. Kt ^ 2 2 0 {z\if\~ YT^xi^^y^ 

y^-xm is^ri^Lxw^T-^^Rv^mmi^mm 



[ 0 0 5 8 ] <j:n. *%HB^m 1 oiiifii^Jg.^(:<^«. L 

BP lOOIiZm-h^^Xhay):; 0.-^2 0 lt^^<DP\ 
0Ji^EP6lJ^O||^Tm*^^Ji^. 03. 04&i;^5^# 

[00 59] mSHLBP 1 0 0 tm^^tlfz^^Xha 
y\^jL-^ 20 Kr}^ ■< xyu^ ±i,zm^^til^ ^ y 

Y^3ooi^-tm.mmx'hh. ^^yY^sooii. 

m m\>^xww^f^(r)m^r/WBmni^^^^'fiotz 
\h<n\,m^hh. 7^-;WH30i{4. -m^^m-h 
'U(rmm%.mkWL'&-^htz^(r>y A ~}VYXh 0 . 

7T^yl460 0dp if. i?^ •y^'{43 0 Odp iT' 
%m:flh. 03O^^,TO47r-f y*«$<lTV^I) 

^'^-y^^SiR^-S.^fctt'^S. 
[0060] 7>f-;PH3 0 2{4. Epa-f'&'^^-x^Ji 
€-r2.-^^fecO7^-;l/h'-C^0. 03tc5^-tri:<Mi> 
A:^L^v^i::it«<7)^'<-;^'*>'EPSimi^fc^:S. 7-f 
3 0 3{4. mW.f^.ScM^X'f-'DV^h'h^ip- 

r t^ru J ^^mWt^S^Sixl. . 7 >f H 3 0 4 
{4. fJOa^EPS'Jfc LTEPSO-tS^^-ent i>jiS<7)EP6'J 

[0061 ] m3<r>^x\m^mmv^ ft lx^ 

m-fh^lb'k^shX^^hiiK yf^iyy^J^^x^: 
fflUT7-<-;i/H3 0 45r^x-yi7-ri>i:. mA^Zifit 
7 -]VY 4 0 1 CL— If t-MLTSiJOjii^EllSiJ 

;^'7- h'{4>';^r J;-5T*x h -a y t"*-^ 

2 0 1 t:^y)g$|i$fiTV^S tOT* 0 . r{4iE t 

[ 0 0 6 2 ] ^/i. muf2 o^~i^mL<r)-mt:m^ 

E^Ep®iJ^I.J^i:{4. 7-f-7PH3 0 2(C{4M^>*^«0 

ffi^A:'jt^tm{4=5r'o-r. -s.\,zm^-th^-i^mm 

Ui2 0^->'WC^:f-m{4=S:^>'3:v\ Cc7)^m;-& 
^5^V^%g-t:(4. m 5 IfS'^ >f y H-^ 5 0 0*>';fv 
;^ h 3 ye jL-:^' 2 0 1 COT >f xri'-f ±(:^$ii. 

yx A y^T^U x:i(^y5 0i^^v -y^-riz 
tlcJ;'9x5-{4»K5L. SM'>-f>H'> 3 0 0*5^5^ 

^iii>. f^. ^-'jmi±fmmi,zm^^ix^h<r>x'ii 

[0063] 7^-;l-H30 1. 303&lX304(2A 

:^ $n^i&^ffi{4. y-r ^ yy^^u xx-^mmf 

jK:?y3 0 5?:^U y^i-SCi:t3J;0. Ep^x-^O 
^yyiff^fcLTftjDSiX. LBPlOOtCiMfi^fl 
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[0064] w^r-i!^izim^iih^ymmi. 

{ e c > %-HEADER 
{ e c } %-END 

{ e c > %-HEADER 
#RESOLUT I ON=F I NE 
# I NTERRUPT=OFF 
#STAPLE=OFF 

{ e c } %-END 

cr>X 0 ^j:^'ymmm< ( { e c } {i 1 I B 

# I NTERRUPT=ON 

[ 0 0 6 6 ] ysiti, :^^mcom 1 com^mmiizm l 
B p 1 0 omco>mt:wmt^ti^. :mtmm<7)L b p 

1 oottJv^Tts. T-:?<7)gfi. T-:?j{ia, mm 

[0 0 6 7] LBPl 0 0*^;^Xh3yt'j.-:5' 

2 0 1 ^^'i^c^Ep^T-^J'Sr^ftL. V 3 rmST'A- H 
T -f X 2 2 0 (c 7 T LTxr-;l/-r SjaaicRI 

tfa— ^"£7)0 8 (Ope rat i on System) 

I.. 

[0068] LBP100*<;^Xh3yea-:J'2 0 1 
EP^T-:5' ^^fi t J/' 3 r^ffi-CVN- Hr -f ^ ^ 2 

•r57r^;Ki3aiSt:\ ^c7)7*--7«y hS:06?:# 

3rSrX7--;l/-ri,C:i:*>'^|gt'$)'9. ^i^syum 
^m^m^^ti. ioS-^S:7cl:7r'f;K04BK. 

^nofzt^coyr-ffi^X'h^ ^'JBrmmyr^fVi 

{yr^JVm^: "j ob.ct 1" ) *no:i?l£t. 
iiX{4 3OC07 -/P H F 6 0 0 0~F 6 0 0 2 T'^^ 

[0 0 6 9] F6 000(4. :^7r-f 7 

lo<7)i;37"{4 r^>y/ffil87r^;Uj i: rEp^T^-r? 
7r-f;Pj <7)2o<0X7*-;P7r-fyUT1i^§ii. ^Ji. 



{f4^7 T ivmm^l 0<r)^X'Wc\iZxr-)Vy r 

"info. 70" • • • • ^^-yy^myr-ifVi 
"data. 7 0" ■ • • • r Ep^T^- ^ 7 7 ^ ;p j 

i: =5r 0 . :^r-)VWJmz^y r ^ 7 -)V Y 
(47 HisgfrStiS. 

[0070] F 600 1(4. w^yr^ivm^y 
Yx\ ^<7^^^^:7t\,zxr-)v^tix\^hmL<^i^3y 
<r)^ti->t,}!K\,zm.-f^%'jByifm^^fih. mum 
my7^)vmmfiiQ)<r)^xwi^B zrt:^-fh^ 

^-/mnyr^fV "i n 10.7 0" C7)m&iZ% 
V\ ep^T-^ "d a t a. 7 0" SrT-:?5iaL. ^ 

my7^/um^ii7 nzm^til. i^. ^mx-mdr 
~^mmbi±. ;^7'-;l/$^iTV^I.EP^T-:?S:3vy 
YfmiX^m^-Vi^l. WN'-y7r209{: 

[007 1 ] F6 00 2{4. WMy r )\^^^y ^ -}l 

Yx\ zcr,m^^:mz>mm^<r>'j3y'izMLxmmiz 
m\ixwmt^^ 'J 3 y^ifm!^^ixh . mummy 

^-/y>m.y7A)V "i nf O.70" <rMmz^\^. 
mz^—^^m^fix^w^'v 7 r 2 0 9 (:tss^$tT.r 

^^h^^-n-Y-kmm^h. EPij7r^;P#-f{47 1 

i::sff$^ii.. i^. ^mx-mommmut. wn-./ 

7r 2 0 9<^4'^3-HS:gg;^iajL. 7^-AA'>y7T 
2 1 0±tcMI3tTtiJ:>3-f >':?7x-;^a52 1 l^cfrL 

xr^)y'^^2\2\,z^-yYfh^txhh. 

[0072] ^^^vy'm.y7A}Vi\ty A-lVY'Pb 

1 0 0~F6 1 04t-<i^$tll., F6 1 0 014. r- 

^ ^^•fhn.<r>mmm.-k%im-h y ^ -tv Yx-h 
0 , F 6 1 0 1 {4. mr^mw\t LXm.-thi)-mi}^ 

^ilim^y 4-)VYX'hh, tfz. F6 10 2J4. T 

-^'mLfz^-i^m^^^^'mb Lxiimh y 

>(-)VYXhl, ^(Oy ^-JVY^iWtUtOXWmZ 

r t . 1 i^' 3 7'^<7)ep^7'- gf^ii TMa t 4> . 
mkt xvm^?^x'h h^t if^-mt ^h^xtm 
^tih, F 6 1 0 3{4. ms^i.zmiLtz^-'j'mi^m 
m^rnktLxtrnthy 4-)VYX'hh, i^. f6i 
0 4(4. mmi\i!,-nthmzi^By^m::^T-r}v 

(It^t) 5rffa*>5*»S:ie^itl>7>f-;l.H-Cj)l.. 
[0073] rEp^7-'-:$'7r'f;Pj (47-f-;l<'h'F6 

2 0 0 -C^fiic^tlS . F 6 2 0 0 (4. MS-T'^I' EP^r 

-^^<7)h<r>ttmthy <-)VYX'hh. 

[0074] *l6Bfl<7)|| 1 L 

B p 1 0 0 (cfc{ti.T-:?mr-;ujaa5-07~ii8 

cr)7n-^A'-hS:#BgL^**^>SiBfl-rS. 07-128 
{=fc(tl>S70 1 0~S7 1 30(4#35!i3l;^r-yr€r^ 

-r. 

[0075] ^-f. ;^T<y7'S7 0 10-C. r-^J'cO^ 



ffiA:h$tii>t. xt/7-s7 0 20T\ xy-fu^ii 
T v^l. 7 r ;U*^'ifft-tS M t , xr-;Ptgr 

rs7 0 3 0T\ i^3-f'myT-()]^<7)wmt^'ifo, 

7 r ^ ;^S^7 K F 6 0 0 1 arXEp®j7 r 
-^7'f-;UHF600 2{iMilt 1 Otwl5J^{l:$ill). 
[0 0 7 6] <Xl:^T-y 7"S 7 04 O^Cjt^, '^•y:?'ffl 
IS?rIXt#f'S*^\ X-r-y7-S7 0 20T'Xr-;l^$ilT 
v^l, 7 T ^ i:^JBIr$iii^^=i-^tcli. i^' a 7' 

fa 7 r /l/co^JiSB-ftJiffi^-r t3Xr -y r s 7 0 4 0 {; 
mti. ;^.Ty7*S7 04 0-C'(i. A:^]^N'-y7r^^U2 

0 3 A:^ Siiy-^ T- a t> , >y ^-ff ?ggP«7)0|;^3i 
;^^^^fd, mz^T-/y'S7 0 5 oitzm^. ^-yrffifg 

I.. 

[00771 fiJOa^^^EPfKmv^ (ilSEPfJ) ^^iZ 

fi. XT'yrs7 0 6 om^;3t^■c-ii^E^f]ffl^oxr 

-/PMaSrffo, Xr>y 7-S 7 0 60-CJi, ^s-y^tl^S 

7 ^ H F 6 1 0 0 l,Zli^ -y rm^<n^X'm^-^tl 
fzmm&i-t >y b fj 0 WJ7 -/W K F 6 1 

0 1 iz\i rilswjj *>'-fe<y h^tii. mmmmy 
-f K F 6 1 0 2R-(/mm!^^ny -r H F S l 

0 3 i/fSci: tT 0*i-b <y h , 

[ 0 0 7 8 ] -y y'm<r)y r MW^hh t . 
<y7'S7 07 0-C\ Ep^T-^'SrEp^T-^7r>f 
»#Jitf. j^. ^«y^ffifB7r-f;l-i:Ep^r-:?7r>f 

x«yrS7 0 80T\ 4^7 r-f ;l^#-^^5eiT 
hT-yT) LT:^T-yrS7 0 1 OtcMO. ii^Oi/aT' 
<7)a7--;Uj?ia^tf-3, 

[ 0 0 7 9 ] Xt" -vTS 7 05 OX'Pl'OTll^miti^m^ 
^tiX\>^^bmmLtzm^lzii. Xx>y7-S7 0 9 0m 

x-y7°S7090 X'\i. 7 >f F 6 0 0 2 tdfeit^ 

EPJB'J7r-<;^#^ - l 

^ar-zl'-f 'S.va7'c7)#^i:-fS, xr-^i^-r-^iiv 
3 7'c7)#-^^#^t5^v:^:^r-yrS7 1 oot^it^. ^ 
'yymmyr-(jl^^&L. #7-f-;l'H^^uffl'fl:-t 
S . ^mS7 ^ -71^ H F 6 1 0 0 tCli'^ -y rJ^ffl fggP{7)c}5 

X'm^^nfzmm^i:^yh^ti. S'joe^epsij7 -^- 
;^^'F6 1 0 rfiJOa^^EPBiJj ifi-tyh^iih. 
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>f H F 6 1 0 3 t::(4#>!?'<-i/^i; LT 0*>'^: -y h 

[0 080] '\y^tS#c07r-f;HbA^'*li5 2)i:. Xx 
•y7-S7 1 10T\ EP^T-^$rEp^T-^7r>f;HC 
*#atf, <^tXT y7'S7 1 2 0Jtl/Xf--y7'S7 1 
3 0T\ ^^9myr^fl^^y><-)U¥Fe0 0lR 
V^m\y r ^ )Vm^y -f F F 6 0 0 2 S: XT-)V L 
7ti^'3 7'c7)#^{C^L. Xf--y7°S7 0 1 0{:MoT 
»:cov3 7'mr-;l-«ia?rffa, BP%, Sf|OS>^EpSiJ 

(Di^B y\imzxr-)v^fix\i^h-j3fi: o t/h$v^ 
[0081 ] mz. ^%m<r>w, 1 c7)^Mc7)j^®(cf^i. L 

B P 1 0 0 ^ziH^hxy-)V^ixtz-J3fa)^-9%m 
^!l9Hai l<7)7n-^^-h^#HSL:Sr*^''^>IKBB-r 
h, m9-^mi ll3jo{tl)S80 1 0~S8 l 80tt# 

[0 082] 5t-r, XT>y7*S8 0 1 0t\ Ma7r-f 
)V^^^m^\il>L. XT'yrS8 0 20X\ JftSf^^ 

x3 7'*Ur-;l^$fiTV^^A^*>$:fiJ|ir-r^. i^^, a 
-h'T>fx^?220 tcis^ < CO V 3 yt^xr-)V^tix 

V>I>J^. -ec0tt)A^/i>>''3 7'«^A%/hc0tc7)S::g|f^ 
>■ ^««7)Ma7 r ^ ;l'#-^*^'314<7)4^7 r ^ i 

a7 r 'f ;p##*%a-r^# ^ a T^^os-^fc ^i. , 

[0083]Xxy7-S8020 -CiSicO'^S+^^fr 
*W^Sfil>d;t'3t!ia$r5fet3ti6^l^J;atct. ^<^*< 

mti § fijOia-r^i^ v 3 rm^t/^n^^ti^ xf-y 

rS8 0 3 OlCjttf, XT-yrS80 3 0-C{l, Xr-y 
7-S80 2 0-C'#S§n/::$/'37'#-^(0's-y^tP87r 
>f;l^*»;^'^-y:5^'tffgS-g?;^)^3»^^, ;?.T-yrS8 04 0 

•c, 's-y^ffifgfcfcie^t$nTv^i>j!iaaf^ffifg*>'^> 
wJ3ytmiZT-is^>mm^x'h^i)^i}>rmt 

f—^mmTtr^hh^^^zM^ Xx-yrS8 0 5 
0-C. «l7r-f;P#-^&jgff (^-^yhT-yT) f^. 
XxvTS 8 0 1 0 tlK-^TJi^cOi^'a ycOT-^-JPIC 

[0084] >y7-S 8 0 4 OT'-f-rJ'^&aSfAT'^ 
V^fcfM^^iJ^cJ^tCti. :^T>yrS8 0 6 Ommcil 
^■C-^_-j-3ijig|^fl:5^ 5fe-r. Xx'yrS8 0 6 0-C, 
^ y^Wkh \.XW^%iVC\^hWm!m.t-io^—9 

mmm.^m^\.. mzx^-,rs,807 ox:^ ra 

f^. imxM. ^-yymkyrAiva^^mTi.'mr? ^ 
~)VY\zim%Kx\^hmm7i.^-im.ff^-vij'^ 

\,z\m 0 T i fc l==5r I, . 

[0085] ^-i^';^'7y:?c0^m*^'Sftf fc . -y 
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v7'S80 1 OX'm^iiiLtimtm^j:-oX^'>^t^^^t: 

[0 0 86] 3!Mi7r-f;PS-^*^'^$ilTV^2,. an 

vTS 8 0 8 1 T\ 7 r 2 0 9*^^> 1 ^-^^ 

>y TS 8 0 8 2 T\ Hm^^miy -f -/P h' ^HHt 

OfcMoTMa^r-f 7 >f H t:ieil $ fiT V ^ 
^#-^c7)i;3 7'cOT-^5!iaS:!fT3*^\ ic7)j;3 7^(jf)j 

[0 0 87] XT-y7°S8 0 8 0-C'»!ia7r'f;W#-t7 

x-y7-S8 0 9 0Uiim=)l^?*. Ep^r-^^cOr-^'^aa 
Srffd. i^. En*T~:J'**tStt$/i-CV>S7r-f/W4, 

xr7rs80 1 0'C'!|t^$*i/s>''3 7'#^iOEn^r- 

i^yr^lUX'hh. ^-r. ;^r-yrS8 0 9 0t\ 

^^^ait. xx-y7'S8i oo-c, -ttimm^^f)^ 

{i. ;?.T>y7-S8 1 1 Oizm^. ^<r)^-'Jifmzr- 

^mm?t.x'hhi)^ti>rmmh. Mt. ram 2 

0 5 ±c7){!!ia^^^- i^:^^y'?t^-y mmy r^)V 

\,z*mm^mkt Lxtm^fix\^m'm^'<-->'^ 
T-i$^>mm^x'$)itmm^tih, 

[0088] T-:}>!mm^X'^j:\'^bmm^tit:^^iz 
fi. ;^T-y 7-S8 1 2 Oizm^. ^-i^f^jmmi:'fj 
3, CCl-Cwa'^-vmX&afcJi, 4'^>'^'<y7r2 0 
9 iz^^fpco^pm n - H S: 1 v^^cor- i: t 

7-"/y°S8 130l,zm^. RAM20 Sif^Ma^^'^ 

-v-'X^-^^y^^S^ (;^7'^yhr-yr) ;^x-y7-s 

80 8 0{;M«). i^. Xx y7°S8 1 1 OX'mB^^X' 
•yys 8 1 4 0-C\ 4'ra>'^'■y 7 r 2 0 9*^^> 1 ^-i^j^ 
x-y7-S81 3 0(CjtO, 

[0089] :^f--y7'S8 1 0 0 -CSf^^T'tt 

=5rV^i:¥'JBf$tifv!il^(:{4. XT-y7°S8 1 5 Otcjl 

V>i:fiJBf§ti;^ci®-^lC{4^ J?.x yrS8 1 6 0X\ ^(D 
^^t,zm-^^^m\ XT y7°S8 08 0tMS. 

7 0 T\ J!^ar;^ffifg7 -f H 2rJ!M^i^'<->'';5?'> 



^X'hi^tiMmLXX'r yrSSlSOlzmtS. X 
T yTS8 1 8 0T{4. W^yrMV^^y^-iVY^ 

Mfr ^ii'^vyr-yy) l. xf- yrsso i otMo 
[ 0 0 9 0 ] *iiBfl<7)® 1 <mwmmz'^h l 

B P 1 0 0 ^:t5{tl.T-:5'3!&a$i^W^'•y 7 r 2 0 9 

MSJriai 2-111 4(?)7o-f-Y-h$r#ML^j&<f> 
i^BB-t-S. HI 2~lll4{;i3ftl)S9 0 1 0-8 9 1 

8 0{4^S|;?.T'y7-?rS^-to 

[009 1 ]5fe-f. X-r y7'S9 0 10T\ m\yr^ 
;U#^Sri!^ai t . -y 7* S 9 0 2 0 EPfJ-T-^^ 
V 3 rAi;^7"-;w$a-Cv^^*>S*^^fM-r'g>. ;^T-y 

r S 9 0 2 0T'{±EpSiJ-r^# i^a 7'*^'xr-/l'$il'|. i 
X'mi9cl>zm6^j:\^X 0 i/'a 7'*U7--;u§ix 
■St. XT«yrS9 0 3 0tC3ttf, ;i.T>yrS9030 
Xf->yr S 9 0 2 OX-n^^tlfz'Ja 7'S^(?)^ 
•y/ttfB7r-f;W*>^>^<y^'ffffB$:g!;^E;?i^. Xr-yT 

S9 04 0T\ '^•yrmitixim-^tix\<^mm. 

^i)^(>WWmMmt:^^l. mzXT-yrS9 0 5 0 
[ 0 0 9 2 ] 1^^. :i^X'\i. mm r /PcoEpej 

w\*)j2>^m\(ommzx m^tx'mitfz'Jay 
?:Mmm\>mt^^^i,ziinox'mi^t^ ti^^uz 

[0093] ^-'J:^^y'^(7)^mtmXst. Xr-y 

rs9 0 6 0t3ji;^, i^BZf^yr^)V<r>m\yr4 
JVm^y ^ -)VYi:li^^ixX\^^i)^i}\ M^. X^ 
•yrS9 0 1 Otma}Uv:ffii:M^oTV^i>;&^*^$r 
m^th . EPJiij7 r ;W#-t7 H{4, ±120 7 - 
08^fflv^TiMBflt^^>?.T-;l/j({iai2*3V^TSiJ'9a^EP 

;l^#-^*^'^M$ilT^{m{fXT -yTS 9 0 7 Otljl 
^, y 7 r 2 0 9 i:s-t^mW(r>V 3 7"lCii:^fB-rS 

't'HT-:?Srl'^-i^'^i!;^^aiL. Xx-y7°S9 0 80 

•c% yu~J^^i'yyT2io±i,zmmLXii!,J)-iy:^y 

x-Xg|52 1 1 ^^LTTU y^gP2 1 2tcai:b-t-S. 

[ 0 0 9 4 ] fit. 1 ^-'J-i^(D^m^-^ipi^^^tl 
TV^^V\ -tJ^O. ±IB09~ai l^fflV^TiiBBUc 

X yy'X'WAL. 1 ^-'J^(^^m^-^i}^i¥^^ixh 

[0095] l^-i^(^mii}mT-r^b. X^yyS 

9 09 0-C% EnSiJL;t'^->''cO>t'raT-^*^'fSS^$iir 
v^yi;>(t';Sr»Si[L. Xr-yrsg 1 oo-c\ MK- 
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1 lOT'. -?-<7)i^'3 7'4'O^'<-i^'(0WS'l*^'*l7L-t*^ 

-y 7 r 2 0 9 \ZW^^ ^r>^m^7i.'mk7 -f -/P 

t J: o -CWBrTS C A^'T^ I. . 
[0096] ^'^-V(r>mwm\^fz'^\z\t. 
•yrS9 1 2 0tC3l;^*^, ^(r)i/B'f(r)'^^yymk7rA 

ivmj^m^'f—^ 7 r /p^ffli^ t . letc^x -y r s 9 
13 Of, m\yrA}\^m^y^-iVY-k^{ij'^v 
vr ^y) xx-yrs9 0i otcM-5Tas:«7)>''37' 

^r^aa-t?.. ^7t, ;^r y7'S9 1 1 OT'^'^-i^'fOEp 

9 0 6 0HH-5-C<J:c7)/>s-i;c7)EpSiJ3iPllZjttf, 
[0 0 97] XT yrS90 6 0-C'EP)8i|7r-f;P#-f7 

r>y 7-89 1 4 omt::}!^. S'J03i^EPS'JS:^=f3fv:^^ 
<Tim\<r)^Wmk''^o . 5fe-f , Xx-y rs 9 1 4 0 

1 0J.:ATC0ii-^l:{iXT 'y 7°S 9 0 7 0 ^^Jl^T'Jl 

Sjio<7)Ms^iTa, ^nti, Epsiwn 0'<.->''tT'ji 

^•C-v>^^,^i^'3 7'. ag»rMil 0^-i^'l::)1l^^^v^i/3 7' 

[00 98] m\'<^-Vij'^v9tf^\Oi.'0-k^\^^ 

XT -y 7*3 9 1 5 OtCjt^. J!ra^|;^tf$87 -f- 
•yrS916 0-C\ SO'^-i-Wl OJtO^'c^V^*^ 

>'mO:'c#v^t«7)i:WKfi^S. Xr-y 7-S 9 1 6 OT 
S O'^- 1 0 OTTJ) fcfM^n^ci^tcJJ:. 

xx•y7•s9 0 7o^:jt^-r^ a^3iOc7)Ma^m\ 

SO'^-vWl ll'Xh-C'«>-l.i:¥'M§tL^>:J^(c(i. 
Xx-y7°S9 1 7 0^:jtt^. 

[0099] Xx-y7'S9 1 70t'{4. EpSiJ4'«0>''3 7' 
{:JftTXT-7VW3&itgS§fiTv^-l.*>S3&»S-WBr-rs 
if. z <i{4^ -y ^11187 r ;UOXt-7";1^7 H 

F6 1 04immttnix\i\ x^-rM<m&^tix 

V^S^^t;{4. Xx-y7•S9 0 7 0^^il^•C'51S3lO<7) 
*MI$rtTVK Xx-7•;^*»'^gS$^^TV^:5^v^%&^^{4. 
Xxy7°S9 18 0t:ji;^. EPSiJlff^^ffi?87-f-;Uh't 
eiim^-=J:^^yi'cr>miUmL. X^^yT-S 9 0 10 
{-M-:>T»:05^'3 7', HO*,. iiJOE^Enai^'3 7'OMa 

[0100] IJLhIttBJL/i J: p (c. *i^Bfl«Oll 1 

1 fc#afflf^Sri^^SAaJ:'j^y^7x-Xgi52 0 2 



fc. 7:ryMPga52 1 7. :Sii^^-<:^-yU2i8im 

jLMJi2 0 7. ieii^^2 0 6^fii;t/iRAM2 0 5 

A:fJT-:^izm-:St^^timmm^j:T-mt: 
Wm-^^tS^'^'y 7r209i:. CPU20 ScOSiJiPT' 
n^^^A, *Xh3ytri-:5'2 0 l*>A,c7)A^jT-:5' 
O^7-n:/7A^1SfiWSR0M2 14fc. T-rJ'iO 

xr-fimm (117-H8) . xr-ti^^tifz'jB'/ff) 

T-^mm (09-1111). fpmJ<'yyr20 9izm 

t^^tff:iT~^<Dmi>m (HI 2~ai 4 ) mmr 

o^^7Al:S-:f#^-ri.CPU2 0 8i:, S^tffg^ 
^W\-fhr^)y^U2\2t^^L. CPU208J4. 

i^x^-Y<^x-)). m^^^mi'^-'JWyx-yif.zmn 
^mnLmmi:m-fh}imz^ imm'&^-iyt 

[oioi]siioa;^i^EPSij<7)^4't=. {DWI'OjI^ 
m\comfm^izj^xv-v^:mf. m^cr>:3.-^iz(^ 

(0 1 021 St:, t^xh^y\^jL-^i}>i^mm^tiX 

txi^B:r<7)m^izwi'oiiit-thi}\ ^tLi:i>!mm 

7t& tX'W^Xi}^(> 'J 3 ycOE^O-Cfil "9 iiliitl.** 
SrW-ri., 3i!M+cOi-'3 7'*<i3i^r<$IT-t 

^^j^XT-r)Vi:^^^ixX\^h^^ki. WJb 

-/(rm^mith tx-^-oxi}^ i^wim^ 'J 3 7'&ii 

[ 0 1 0 3 ] BP%. i?i^m<r>W. 1 C0||Sfec7)jg®{;fcv^-c 

A-xy- Y\.zih:i.-^<r>umm^-'Jm^m. 
•ti>ztx\ m\i^x'rMzi5\ihm^Ti^m]<7mM 
mith. ^wmm.m^imi-thztifix'%hmk 

[0 104] W.Z. mmzm'iThmmi^nm'fhm 
^X'h-oxh. '0;iwmm(r)=jBzr{zmr^t^hzt 
^mf)W,'t. 'jBrtz^nzr(7>^mmzmiht.'±hi 
o\z-ti:itx\ mmm^<r>'jB~f^^n'fhzb\,z 

:h<nW& {hh'Jsf<^^-t]<m^^zmcr>=Jsr<r>\i!,-y] 
[ 0 1 0 5 ] ifc. x^-rjvifi^^tix 'J^f 

[0 106] [2^ ^2(rmm<r>mm 
±i*L^*^Hflwm 1 (r>mm<r>mmx'\i. mmm¥<^ 
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y-Xhmzmi. WT, :icr,Xdl,z^'l(r>>^By¥m 

[01071 :^^m<om2commmmx'ii. s«jos>^ 
wmi>z xi}mi:^mzm±i-htz)!b(7)mi LBPm 
mimmt:m\^xmmtm. ^mmnM^im 
mmmx-m i Rim 2 ^:m\^xmm iti {><7)tmmx' 

ta-^ 2 0 1 t^(><r>m^'^mm<^mrmfrs^m 
a. ±t?^icomm<r>mmx'm3. m4Rtm5%:m\^ 
xmmttzi,(Dt mmx'hhfzibmmirmt^, 

1 (^mnmrnx-m e t:^m ixmm itzh<r>t ^mx- 

(ommmi. ±im 1 (Dmrnmrnx-m 1 -us ^07 
u-^^-vk^m.xwL^\.tz%,<r>\:.nw:hhfiih 

mm^mi. ±tm 1 consfiiomt-ii 9-0 1 1 co7 

o-f - A- - b LTIKHJ t C7) i: |iI;^-C'J) I tzib 

BPizt5ifmmzm]t:'€ommm^mi s^mi 

7c07n-^A'-b$:#B^L'5r)!)^''?>iJiBS-r-i>. 01 5~ 
0 1 7 tc*3ttl. S 1 0 0 1 0-S 10 18 Oii^m:^ 
T'yr^9fittiK #;^'r-!'ri 00 1 o~si o i so 
i>zmmmmii±t^ i <r>msitmm<^m 1 2 -a 
i4iz^.Uz^xT-^rizm^>mf^mtJ^mtx' 
hhfzih. ^m.<r)m^£h:^T-^r(^Mz-:>uxwmf 

[0 1 10]XT'xrS10 03 1-C'(i. Xr-yr SI 

0 0 3 0 ■c^;9^ii^/^'^. -y 0 a^^epsj^ - 

S'J03iAep6iK'$>^%&{c{J:, -yr S 10 0 3 2 
T\ SlSlCS^-r^-y-fe-v-'l 1 00 05:LBP<7)j^f^ 
^N'^VH 1 3±fO^;i{fLCD^^cO^T^^mc^ 
^f^, Xr>yrs 1 0 04 Otijitf, ilSEPfm-^t 
{i, ;^-y-lr->''<^^(ifi=45-f. Xf-<yrS10 04 0 

[ 0 1 1 1 ] S/^, ;^T-yr s 10 0 8 OfOEPSMai:: 

ISIS 1 OHJficojg^OXr-yT-S 9 0 8 O-CUJa^U^cen 
©MaSrff^. ji^EPS"J<^J©^{i:lllSta£hU'f 1 1 6 
$:@5tW(:Mif?i-|.*<, Bt{C)li{c7)i^tcl4||2Sf8$h 
1 1 7$:SlR-ri.. igtCfJOJi^^^WlOit^tC^m 

2msi\-v-iii nmMfi^zmm-h, 

[0 1 1 2] i/S. ^'^-i^'<7)EPSiJ*i$|T-rSi:. 



•yTSlOl 1 Hzm^. y^T-vTSlOO^OX-W,^ 

tcfj 0 Tk?^m\x'h h ii^t-^mmh . f J •) ii^^Epgii 
T'fci.Jt^i=«, ;?.T 7 7-8 10 11 2^^3l^-c^ ;^-f 

>y7"S10 03 1T'^*Uc;<«y-b-i''S:^'jTL. 
0 (::0 1 8(7)^ -y -fe- J/' 1 1 0 0 1 i^^J-^^^lV 1 1 

3 <o L c D a^nic^s^-ri. . 

[0113] -yr S 1011 2T'p< <y-b-x<7)^ 

;?.T>yrs 10 11 31^31;^^. r-r- (0 
^B&) ^:mhi.fzm. i^yy^y-m.m'^Lx'm^: 

fTih-ri.. i<7):|t^{±^^p-:?*{^^yN-^,;H i 3lC 
J:^^-}^^^}:^^^!^^^!. XT 77-Sl 0 120^1 
^(;:Ma*^'3ttf. i^. ;^x-y7-s i o 1 1 ixmmWi 
X'hi>tmm^ixtz^^\.z\i. Etf;?.T7 7'S 10 12 

omt:5aa*<jitf, 

[0114] JjLli|jiHHL.7^^<J: 0 :*:^BB<om2c7)^}fi 

1 t^w^mm'^thx\i^-))^ y^y^-xm 0 2 
yi:yv'mm2n.-x^f-^9-yn2is^m 

tfZ-X^f-^^-y^^20At. 7:ryh • ^A'«yv 
a^^2 0 7. ieiiMJi2 0 65rfiS;i^>:RAM2 0 5 

^■t'S.4'^^^'7 7r209t. CPU20 S<mmr 

a^7A. ;^xh3yt°jL-^'2 0 l*»i^<7)A:>3T-^' 
cr)Jg^rn^^5A2:^S^SROM2 14i:. t-:?<7) 
X7*-;PJaa (07~08) . X7*-;W$n:^v!S^'3 7'<7) 
T-rJ'JIM (09~01 1 ) . mW^ (01 5~01 
7) 5:SiJffliro^<9Al3acf§||fi=t-?)CPU2 0 8 

t. mmm.^m\-thr^)y9mi2t^:^L. c 

PU2 0 8J4. A-X'7-H<7)A:^1. m^Tk^m\^-'j 

^<^x-)]^zmr}%mr^mw\^mi-thhmz. fjo 

[0115] sijOji^^^EPiOc^n^T^'t:. ( 1 ) sijoa^ 
?tm*)Tk?>-<;)m^m^t^. ( 2 ) -E<^iiioa;^EP 

[oii6]sgt^, 7^x^3yh•i-:J'*»<i,Jli^i$t^T 
tx'jBy<m^^zmT^t.^^t\ ^titi>^tm 

[ 0 1 1 7 ] t/i. |||^lC>''3 7'c7)3!!ia'f(=S'JcOi/'3 7' 

mz\i!>-h-fh^mmmmx.hiio\.z-t^, mwSi 
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[0 118] EP*>. *^BJc7)^2C7)|UfiC7)«CtJV^T 

[ 0 1 1 9 ] stc. mzmwm<7)mMzx nmrnx-^ i 

^mhly-ftii~-^li}^^j:\,^^^X'h^Xi>. fJOii^EP 

wnz xnxmij^ titzmm<r>mm-t ; t ti^x-t h tz 
^mzm.\^:>c^V'-^tmmfi\immm±-th 

[0 12 0] \.3'\w.3<r>mmmm 

^ii)-t:mtx\^fz. m^^^. mmm:it:,^£\^ 

mimz:>[^v—^\.zm^ffymi:t:mtz^\.z^y 
yizw^Lxm:^w±.Lx Lt obK^ommi>hh, 
[0121] ^%^cr>m(r>m!^mmx'\i. mr^^ 
mwM%mri.zi.^mmi:mm-^^^^z\t. ^>y^ 

^LhP\.z^Lmmm\^xmmfi>t)\ ^<r>mmi 
±.m> 1 (r>mm<n]mx'm i mm 2 ^m^^xwm ttz 
{j<r)tm.x'hhtzi^mmi'm^h. ttz. lbph 

^ttl.5l^x hay ti-:? 2 0 1 *»4>c7)Si]i93i^Ep)l'J<0 

m^^^Wii. ii^Krimmmmx-ms. mar 
5 ^m\-^xwm Ltzh<^t nm-h htzihwrnt^^ 

{0 I 2 2] tfz. mmth 7 r ^ ;KOWS(±. ±IEII 

<mmmmi. iMi^i(r>m.m.mmx'mi ^mQ<^y 
n-f-r - v^mmLxmmifzi,<r>t nm-h h tz^ 

im^mii. ±iEm 1 <7)m&<r)mmx'm 9^m 1 1 
^-i-^-hi^mixmmuzi,<Dbmmx'h^tzif) 

[ 0 1 2 3 ] :^m<7)m3<7)^<7)mmi>zm l 
BPizmhmmzmii'i7dm]>mi:mi 9-02 

1 5:#B3U^*^'<:5iJiBH-ri). 0 1 9^02 1 {zmi s 

1201 o~s 1 2 1 9 o{4#^!ifflXT -yrs-s^-f 

^Xx-yrS 12 0 1 0-S 1 2 1 9 0 ^Cfcftl.JQtai'l 



«{4±fe^ 2 (^^]||(7)?^.^<^0 1 5-0 1 7 L^vi^S- 
«0M=5: 1.XT 77°, &t/;^-f-yrS 12 19 0<7);?^lCO 

\'^xmmti> 

[0124] ±§m 1 ai>'m2C0^i0J^®t:i3{tl>^ 
•y ;5^ffi|g7 r ;Uc7)Sij 0 ji;^i^En©j7 >f H F 6 1 0 1 
t3(4. rji^EpSiJj ^fc{4 ^mjimms c7)Mn*>*< 

fl'Brt-CiiJOa^Epl'JSrff 3J^H{4. ;^r>y 7-S 1 2 
1 9 0 T'. 0 ji^ WJ^-' 3 -fcDWlTjii^miy -f 
FF 6 1 0 1 Sr ^P\*)iLm9h ^W\*)jimm 

2 J (:^-ri>. ^mmmm2^ ta. >m^(7)'j 

3 7'iOEp^Mas: '^m ixm o a^epsiiirff d c t 

[0i2 5]-:Sr. XT7 7-S 1 203 2^ttx^T7r 

s 1 2 1 1 ifti. >m^com\>'3y<7)mrjhmm 

7>f-;l'K2:#BStT '"SiJi)3i^^EPBi|2 j 

^fMt, '■|ijo2»;=*^Epj|ij2j T'J>I.^{C{4. 

rS 1 20 32^;C!{i:XT77'S121 12, :^T-/r 

s 1 2 1 1 3^CJl^t^ ^ m 
■^yy^ y^'^Lxm^x^—^^comT^^mm 

3ti;f5|-79^y^co^ff(4fft)Tlc^lM5r^i- 
!>. ;^r7rs 1 2 08 0^OEp)SlMa^CijV^-CX 

OltCjMfit, *xh3yta-^2 0 mSMjifK; 

[0126] <^i:{C, L B Pi7)±iaXT77'S 12080 

oEp)siMatifc{ti)Ma¥)iS'02 2-02 3070- 

[0127] 5t-f s XT7rS 1301 0X\ ±iBijiBJ 

Xt77'S1 30 2 0-C\ miSSA^-/V\OS 
tC3iiE^rffli£A^'-fe7h$iiTVM.*^*»$:»t, jIjE 
iJirffliKi^-ir 7 h$fi-CV^|.J^(c|j:, ;^t77-S 1 3 O 

3 o {zm-. mm^^wmm^'^ o , mE^j:mm^-^ 7 

h$il-CV^^V^#^tC«4, ;^X7rSl 30 2 1t:jt 

m^mix-hhti^p-^mmthif. Mm^^^ 

7^m\y H F 6 1 0 r ji;^Epgijj jf^r 
tiX\^h ij^Mz J: o r ffJBi-t !> . 
[0128] il^EpiBiJ-C$>l>J#^l3{4. ;?.r 77-S 1 3 
0 2 2t:ji;?k, ;^x^3ytrA-^'2 0 i/^x7-<7)!^ 

"#ERROR : NO PAPER" 

4 {cs^f'^ y H 1 4 0 0 s-as^-r I, . 

[0129] ii^EP6iK'=2:V^%&, fiP'^, fijOai 
;^EnJS"JT'$>I.Jt^{c:{4> Xr 7r S 1 3 0 2 3lCji^^, 
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"# I NTERRUPT-ERROR : NOP APE 
R" 

4 tS^-f'^ ^ y H-^ 1 4 0 1 Sr^^-ri) . 

C 0 1 3 0 J 'vrs 1 3 0 2 2 tfziix^-yrs 1 

3 0 2 3 t'J^X h 3 y fa-:? 2 0 1 ^X5-iOji5a]*<f 
I^T-rSt, Xr-yTS 1 3024tC3t^. 3ijEffl8t*^ 

■/Ts 1 30 24t:\ miEmm^-t-yh^titztnmt 
2 0 1 ^y-comm^^^tiii^fi 

"#READY" 

IrjMfit. *Xhr?>'b-ju-^'2 0 mciil^Sfi-ri. 
fc. ^S^tT\.^l)'>'fyF'^1400^Jt{il401S: 

C 0 1 3 1 ] S 1 3 0 2 5T'X^-»^(0iiftI 

*m7-ti. fc,:^7'7rsi3030 ^:il^-C'WJ^fif 

doXr-y rsi303 OT'EPS'KmT-r'&i: , E^t: 

•yrs 13 0 4 1 M^WW\X'hi>f}^i}^^:m 
■thifi. :itnm -/PK F 6 1 0 He 

[0132] mnm\X'hh^^z\i^ xy-^rs 1 3 

04 2t3t;?i. ;^:^h3yt: 0.-^2 0 1^7-co^ 

"#ERROR : JAM" 

Srjiimt. ;^Xh3ytrA-^2 0 l(iin$:^fi-rs 

2 4 t^-f-^ >f y b'-^ 1 4 0 2 Sr^-r-S . 

[0133] -:^r. )i^W©K'^:v^i^. fip*>. fJOE 
^^EnsiK'$>S^(ctJ. ;?>r-yrs i 3 04 3lcjt;^, 
a-^xhzi y tr A- 2 0 1 ^x9-c7)^4Sr^-r5:^^J 

"# I NTERRUPT-ERROR : JAM" 
S-i^mt. *;?.h3yUj.-:?2 0 mc^lSr^fffS 
bf ^ xru-^ ±izx7-(r)m.i:matht:ib<^m2 
4 (CS^-f^ -<yH '>1403 Sr^jK-t-S. . 

[0 1 34] ;<.T'y 7-S 1 3 04 2t:^c{iXr>yrSl 

3 04 3T*Xh3yejt.-^'2 0 l^X9-<7)®tt3&5 
*lT-?-Si:. ;^T'yrSl 3 044lC3t;^. aSfS^O*^ 

mm^tiitX'>iStm^^izmi^^j:\^^j:oi,zr^, xt-/ 
7-s 1 3 04 4T. mm 'ot^m^iifztpmi-^ 

XT'vrs 1 304 5jcji;^ii, ^xhnyejt.-:? 

2 0 1 ^7-<7)jgl^?r^f S:^J 
"#READY" 

r^mi. *;?.hnyeA-:?2 0 l{4C:^2:^fi-tS 



i:. ^ttv^l.'^-f yH':7l4 02^!'"v:{±14 035r 
Wt^. Xf yTS 1 3 04 5-C'X7-)8I^Ojl»]*i$^ 

Ttst. ;^T7rs 1 30 20{cM-5TEn©J5-^Oia 
■r, 

[0135] ULhlftBJLfCc): d t:. *?6BJ<0^3O^lfi 
<?5Jg.^Jc^l.LBPliJ:ix{f, *;^h3ytra-:?2 0 
1 1 ^Stf fg$:M^-r S Aai:»3^ 7 x-Xgg2 0 2 
i:> 7tyhif|ggi52 1 7, X^^N-:?-ygP2 18S:<i 
i.^c:S:^^N':?-yf&^||2 04J:. 7*yh-^-\'>y$^ 
a^l^2 0 7. IB1tM1^2 0 6&<i;t/iRAM2 0 5 

x^T-i?i>zm-^^m^timm^j:T-i^m^ 

W^th^W^^y 7r209i:. CPU20 80$ipr 
n/7A. 7^;^^^ytfa-^2 0 l7!)»'^coA:^T-^ 
cOji*fro/5A5rtS*^SROM2 14t. r-rJ'i^ 

(H9~iii 1 ) . mmm (01 9-02 
3) ^mmruyyMzm-:stmff-ticpu208 
mmmmimi-fhro y:^^2 1 2t^^L. c 
pu2 0 8{4, ^^xv-mx:tj. mT:i^mm^-'j 
mx:)nzm'^^mjimm^mnt?>bmz. m*) 
^^i^m\mnf^umm^cr)'j3'/(r>mmmt:mmz 

0a^va7'JITI^cO^77-f y^WeiSfJOii^^EP 
[0136] i"J 02=^EP®Ic7)^ff tf tc, ( 1 ) fJ 

m *) '^^(Drnff^ff^-th . ( 2 ) -^<7)p\ 0 a^^HP 

[0 137]M{:. t^xhay'Ca.-^f'^^i^mm^tLX 

t-ci^'3 7'c7)^4>ic8ii'5at-fr«.*\ ^tikh>m^m 
[ 0 1 3 8 ] t ^v!. wir^mmmmmfi>zx oii® 

Simj^O^ 7 7^ yWfUifsh^. -siig^Rg 0 
[0139] fi|I*>. *^BfliOll3<7)||iSo}g®l:jBV^T 

{4, tzbz.m'OjLTt-mwmj^tix^,. mmM^<7) 
'jB7'<nmmmt:m^f,z^mLxmriLt^h^^z 

h^tmrntts:^. ^^•yh'p-i^rvy^bLxmiz 

[0 140] ttz. :cy-m.mzii^<r>WiTt^xh^ 
yta-r? 2 0 l(Dr ^ xri^'f ±l2^-t^^:i:-C\ 

::^^\y'-^\m'^tiHzMmi-h - 1 mmt ^ 0 . ^tc 
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c 0 1 4 1 ] isi. mmii. mmm^i}'(=m&^tLh 

[0 1423 ;i<r>m^. si^nm-^m^\ii^tLt^r\:i 

CtJc^rO. -?-corn/7A3-h'$-|eiiLf^fB1ilK<* 

[0143] roi/5A3- \<t:mthtiibcr)iim> 

%ir^X9. m^f^Xi'. CD-ROM, CD 
-R, mM,T-r. ROM^ 

[0 1443 t^i. 3ytrA-^*iMajL!trai/9A 

*<l|;S$iil,yiW5r<. -e-cTjrni/^An-h'coJiS^ 

[0 1453 mz. Mmmt'i^mm^tifzy'xiii/yM. 

ay\^::,-^i,znxwzmmmyr^-Y'^ 
3 y e a titmm:^^- -y h izmh !> p< 

t'jicsattifvif^. '?-«07'n^^9A3-h'<7)jg^tca 

[01463 

[||Bj(7)^S} \:xmmUzXo\,z. IS^liBiicO* 
EP©Jt$iJ|lBS:S{tl.C:i:-C\ S'J0ji;^i^Epac7)iSLffl^|56± 

[0 1 473 msm2sm<r>:^mmmmmi,zxix 
li. mmmrTi^^mm^m. ^^x^^-vizmtrm*) 



[0 1483 m^m3sdM(o:^^mmmmmizxti 

i^xTJ^^i¥t ixcr>^mmm*)ii.mm%:^ti 

[0 149 3 msm4im<7^^^m<r)m\mmi,zxti 
ii. mmr^mmmi. wimmm^-i^mz 
!Btxw\r^iff-mmi-hti>^. Tm<^io^j:^^im 
ti, m*)ji^mi^-i^mzmmmift^kx\ w\ 

A^fti Lxmmm£mr^^m\^mith^ti^ 

[0 1 503 mm5%m<r>:^%mmwmmzxix 

^timth . mr^^mv<-i^mzum^:mh c t 
x\ mr^mmmMmitfh^Lbmmt^j:^. 
xxta^*^ Lx<r>mm'^xmr^mm^m.-f^ 

[01513 mimetm<^^^m<r>m]m'mzi:ti 
\i. mmm.i)^(:>'m^ixtz^^T-9^ =j b :fmx' 
mt^m^wx'h^x. !m^<Di^3yi'pmtm 
(oi^sy^m'om-txumtmm^^mt. m'o 

h n^mmh z.tx\m^ Tkmm(^^mm]tf 
h^tmmtts:^. i^x^A^^bLx<^mmm:m 

[0 1 523 mm7im(o:^^mmw\mmizj:ix 

xwicoi^3^iw\*)jht^?>i)\ 'm'pcoi^By^m^ 
0 tx'>muzmzm<oi^Byim*)jht^ti}-i:m 

m^iznix^mcr>e[]m<^9mwuzmxs!iimizp] 
*)jLi^m\i:mt6i}\ ^\^i±'j3y<7)mmtx'^\ 
mmmmm^^^i)'i:mm-thztx\ i^^rA 
±wt Lxmmmwi*)i2:mmi:^'t^^tm 

[0 1 533 misa^8sim<r>:^^mcowmmmizxii 

o^h$ ^^m^itmi^ 3 y<7)>mmtx'mcr>i^ b fc^ 
Mst^coi/' 3 ■:r<m^'<-i^mzmtxw\^iii^i:mm 
fc^o. '.^XTi.^iii^tLxmmmwi'o^mmt: 
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[0154] msm9tm,<^^^mcommmizxtL 
is^fij; O'h^v^Jt^jis^i/g -/(mmitx-mco 

S*IT^ T'SiJOv 3 7'iDSiJ'9a^^«±1-S/SA'). TIE 

[01561 ii^ii 1 1 Mmcr>^mmmm&iziti 

sr^wi>ii:-c\ 'j3zr<^m'px'pi'o^^mmim 
ti>m^x'hiiiiimm<^mLm±-t^ ^ t **^tgi:=5r 

[01571 m^mi 2Mmcr,:^m<7)m\mmizxti 

mt?>, mm^'JBy<r)tii:b^t:mixi^3y<7)iii 
f)mmi>^tx\ 'Jsy'm'PX'Wirjhmmm 
m^^X'h\iimm<Dm.mm±'t6z t t^mii 

[01581 msm. 1 3%m<r>if%m(^m\mm.^ziiii 
tf. mm-n.^mt. S'J0E^'>'3 7'c7)ai:>j*i^TUc 

•c\ >''^ro^^^J■c-SlJ'5a;^l^EPS'JS:ll^f■rl,J^-C't,a} 

[01591 mm 1 4iB«c7)2|s:%HHc7)9]Si]^at i^i 

mL-fi> mi^mx'h x . ^^(r)V sf-k^m vs\ 
(TiVBiTkmTk^^xm.'fhmTLT^^n.)!. m 



izbm±x'tm^m^o 

[01601 if^jsi 5smcr>:^^m(r)mmmw.i,zxti 

(rt^^mkWL^m^pmxmmhfzib. tbcoxo^j: 

^\Mi'^P^X'm^h:ibX\ :^^u-:S>ti^m<r> (SO 

*)%ttifz) 'Jb y(r>>m-i}^^T uzt miti> 

[01611 msm etmco^wMmmmmi^zxti 

mmhmimmx'h-iX. ^^(7^=j3zft:A^mLm 
(ni^Bzrtim'OjLt^xwm-mr^^^m. vb 
y<r)m.^iz^^mwm&.-km!^hm^^WLt 

(r>m:j]^ -y h izmm:mm'^-^ •/ h ^nx v^^v^^co 
aiy-m.mzit. ^<^wt:±iimm^i,zm-^m 
mti ^ t x\ :^^u-:^im^i}Hznmi:Ltm 
tgt^o. i^izmmmm-mcoxdiz^MMi^m^'^ 
iiMkww\i-im^iz^mx'h h . 
[01621 mrni itmc^^wMmwrnm^zxti 

m'^Ltzm^M^cnmm-mmm.nzwm-hfz^. 

mi>z\i. ^(o'^i±iiLmm<r>^^m<,zmtmt 
x\ t^u-^iim>i)Hznmhzti3^mt^j:^. 
nizw\'03^^wmi!M<^x 0 izmMM<r>^\'^:scmmm 
th^i^z^mTh^, 

[01631 mmi 8im<^^mmmmmizm 

Ep^T-^ 5: V 3 rmx^>mi-hww^wizmm 

i^3yim*)iititx!imtm*)^^:^x^yrb. wi 
'0iL^i:mm't^m'iii.mwiXT'-/rtk^i-hfz 

isnfiztx\ m*)'^mmcofLmm±t^^bti^ 
sgfc ^ •? . i^xTj^^wb Lxcr)smmwiTi2.mw\ 
i^-th :l b mmb^j:m^m^ . 
[01641 msmi nm<^:^^Mmmmw.i.zm 
m'Ojh^mwfrmizxini. mMimm:^Mmx^-y 
rx'\i. ^^x'7-¥izmtxv\'0ji^imm'titzib. 

-^iz^mt:mft z b x\ m 0 i2:mm<D^m± 

w\*)j2.mmim,'rizb-i3^mb^i.^m^h^, 
[01651 otm(r>^^m<7)mmmizm 
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[0166] 11^312 nm<n:^m^]^(r>mmmzm 

r T(i . SI] 0 EPS'J'^- i^'^t:^ 0 Ji^^ SiJRS 

I., 

[01671 mim2 2iBiic7)*%Bgc7)E|]®JgSl:t3{t 

[0168] m^m2 3tm<^^WR<r)mmm.^zii\i 
w¥T~i?i >-* 3 ys^iax'm.'t^WBms.izmm 

03=^^OB#jiLSrfiJBr-ri.SiJ02.^WBrXxyTi: ^^-f 
[0169] 4iH«C0*%BJ<^Epf JgMl;fc(t 

hm^ihm\mm\izi:tv,i. mm^oikmimx^^y 
Mia4'o>''37'^B:wotti!aat^mic»ii 

<0>''3y^SiJOji^-li-|.*^&fM-r-S7ty>. TIEOi^ 

tcmL^mth. m^'ih^m\<r)m^\.znLx^<^^(D 
^m(7immmz)&tx'S!imzm^Th^mit:mi-th 

h-b^^nm-h^bX\ >-7.v-J^±WbLX<r>^^mj: 
m 0 a;^EPlSiJ^||31t-|. i t *^tgi: ^ S , 

[0170] 5ie®c7)*%aBcr)EPSiJ^gtci3tt 
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